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ABSTRACT 
Briefmg as the earliest stage of a development is fundamentally important to understand 
the client's aims and needs. The skills employed at this stage significantly affect the 
success of the project in meeting the client's requirements. It is therefore crucial to 
ensure clients' needs are met, yet existing methodologies for capturing client's 
requirements are· neither comprehensive nor adequate. Collaborative decision-making 
and documenting client's requirements to incorporate in the detailed design are 
important tasks in this regard. 
Existing approaches are limited in their ability to fully capture the client's requirements. 
In particular, the integration of whole life performance issues into the briefing process is 
very limited and results in poor client satisfaction. A methodology for capturing client's 
requirements during briefing is essential to avoid urmecessary conflict during the 
development. The development of a methodology for accomplishing this involved 
reviewing the current briefing practices, as well as various guidelines used to define the 
client's needs. There is still a lack of a systematic and flexible methodology that is 
applicable for different clients with different needs. Appropriately integrating whole life 
performance issues during functional briefing will ensure client's needs are tackled and 
discussed before formulating a detailed design. 
One of the contributions of this study is the development ofa general tool for improving 
the briefing process. The automated whole life performance assessment tool (WLPAT) 
is specifically designed to facilitate functional briefing. The tool is used to assess the 
extent to which the brief accurately captures client's requirements for the expected 
lifetime performance of the facility. This includes the operation and maintenance of the 
facility during its life span. The tool was developed using MS Excel and produces a 
graphical report to indicate the issues that need further attention. The flexibility of the 
tool in encapsulating varying client requirements for different developments, makes it 
generic (Le. not limited to specific construction type or procurement method). 
This prototype system was evaluated by construction practitioners using three different 
.approaches by different groups of participants. It was done through presentations and 
i 
demonstrations of WLP AT. Selected professionals also conducted hands-on practical 
tests of the system. 
The system implementation reveals that early capture of client requirements will reduce 
time spent in making amendments at later stages of the development. Early warning is 
crucial for the project to be completed within the time frame and subsequently reduces 
unnecessary conflicts. Whole life performance was selected to assess the quality of brief 
confirmed that the system does offer many benefits in facilitating the briefing process. 
In conclusion the tool represents a unique and innovative approach to integrate WLP 
issues into the briefing stage of a project. The automated assessment tool has good 
potential in providing a quality brief that considers future performance of the expected 
development. It not only contributes to the briefing process in construction, but also 
represents a substantial advance over existing approaches. 
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CHAPTER 1: INTRODUCTION 
1.1 INTRODUCTION 
The research described in this thesis is concerned with the development of a system to 
integrate functional or performance considerations into the briefing stage of proposed 
developments in the United Kingdom construction industry. This chapter introduces the 
research reported in this thesis. It describes the background to the research, justification 
for undertaking it, aims and objectives, methodology, and provides a guide to the 
contents of the thesis. 
1.2 BACKGROUND TO THE RESEARCH 
The driving force of this project stems from the report by Sir Michael Latham (Latham, 
1994) who commented that clients are the driving force of the construction industry but 
they do not always get what they ask for. This is still a problem in the construction 
industry. Various organisations such as Constructing Excellence (CE), Construction 
Best Practice Progranune (CBPP), and Construction Industry Board (CIB) are actively 
attempting to improve standards within the construction industry by delivering a strong 
portfolio of services including fact sheets, best practice case studies, workshops and 
seminars. In this section, key industry trends that have led to this project are reviewed, 
prior to the presentation of details of the project. 
Briefing is the earliest stage of a proposed development where clients should express 
their requirements and intentions for the proposed development. This is the stage where 
clients have the greatest opportunity to find out whether the proposed development is 
feasible and whether the construction professionals (briefing team, consultants) 
understand the objective of the proposed development. The briefing stage is effective if 
the clients' aims and objectives are communicated effectively. It is evident that clients 
need to make clear their intentions during the development especially at the briefing 
stage. It is not an easy task to convey the information correctly especially as the design 
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team might consist of disparate professionals with different knowledge and 
. backgrounds. It is difficult to express the requirements based on standard terminology 
due to the different professionals involved. The understanding between the briefing . 
team and client is now getting more attention from construction professionals. As a 
result, describing the expected output, in operational and functional terms rather than in 
technical terms can lead to better understanding. 
There is a growing realisation that the development of an integrated functional briefing 
process is of primary importance for the success of projects. This is because briefing is 
when the fundamental decisions regarding the purpose, functionality, quality of design, 
materials, construction, budgets, procurement methods and constraints of a proposed 
project are made. The importance of the briefing process to ultimate client satisfaction 
cannot be understated. However, it is a complex issue requiring the resolution of a 
number of sometimes conflicting interdependencies. Poor decisions at the early stages 
in respect of any of these elements can have a negative effect on a project's outcome. It 
can also have a negative impact on the whole life performance (WLP) of the 
constructed asset. This is because, traditionally, capital cost procurement has been the 
underlying principle upon which the briefing process is conducted. Capital cost 
procurement, which focuses on initial purchase costs rather than costs accrued 
throughout the life of the constructed asset, does not permit adequate assessment of 
WLP issues. Currently, WLP issues are not adequately considered in the briefing 
process. 
A recent study into the limitations of the briefing process (Kamara and Anumba, 2000) 
has indicated that, in more than 65% of projects studied, the briefing process was 
considered less than satisfactory by the principal participants due to a number of 
limitations imposed upon it. These were identified as: 
• inadequate involvement of all the relevant parties to the project; 
• insufficient time allocated to the briefing process; 
• inadequate consideration of the perspecti ves of the client; 
• inadequate communication between those involved in briefing; 
• inadequate management of changes in requirements. 
2 
Therefore, the understanding between the briefing team and client is now getting more 
attention from construction professionals. Client's objectives can have a strong 
influence on which procurement route is the most suitable for their specific project. The 
increasing use of Private Finance Initiative (PFI) and Public-Private Partnerships (PPP) 
has changed the contractor's perspective to taking a longer term view compared to a 
more traditional procurement route. At the present time, clients are becoming more 
aware of the need to consider the performance of buildings during the lifecycie as part 
of the design process, this includes the through life costs and projected performance of 
constructed assets. 
Therefore, the performance of a completed development is getting more attention not 
only from clients but also contractors who now need to ensure an efficient operation of 
the facility. Since briefing process is the mechanism through which the client 
communicates his needs, aspirations and desires for a building project to those 
responsible for its realisation, it is important, in ensuring client satisfaction, that WLP 
issues are fully considered at the briefing stage. 
1.3 JUSTIFICATION FOR THE RESEARCH 
Briefing is the starting point of a project, it is therefore important to get it right to avoid 
miscommunication that will affect subsequent activities. Improving briefing does not 
. only contribute to increased efficiency and productivity but also reduces unnecessary 
delays and conflicts. This inevitably provides scope for completing the project on time 
and satisfying the client's objectives. This section introduces the clients and the briefing 
process, and the briefing strategies for integrating the client's requirements properly in 
order to improve the client's satisfaction. 
1.3.1 Clients and the Briefing Process 
In all the construction projects the client must brief the industry about what is expected 
of the proposed development (CE, 2004). But not all clients know exactly what they are 
expecting and sometimes there are external factors that restrain clients from getting 
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what they desire, such as new building regulations, new government regulations (e.g. 
regarding to environmental impact) and new Act (e.g. Environmental Protection Act). 
Sustainability is at the top of the government's agenda (Smith, 2004) and there is a 
growing attention from society and government for UK businesses to operate in a more 
sustainable manner. Thus, clients need to cornmit to the mission of the government to 
deliver sustainable developments. The extent of compliance might be restricted by a 
client's capability and resources. All these issues should, therefore, clearly be 
established during the briefing process. A brief will develop the ftmctional 
requirements, which become the benchmarks against which the success or failure of the 
project will be measured. There are few briefing guidelines or checklists (BS 7832, 
1995; Potter, 1995; Parloe, 1990; O'Reily, 1987) published in the construction industry, 
but these have not been actively utilised by the industry. 
There are many different types of clients, ranging from single individuals who might 
only require a small one-off building to large multi-national organisations who have a 
continuous building progrannne. They have various specific objectives for a proposed 
development but might not be entirely clear on every aspect they would like to attain. 
This gives construction professionals a greater responsibility to understand and to 
abstract their clients' requirements, especially as the final product may have a serious 
impact on the clients' core business. Experience and skill are vital to produce a product 
that meets the clients' needs and there is ample evidence that construction clients are 
not adequately always satisfied with the facilities that they procure. Potter (1995) 
described a successful building as one which meets the clients' needs and expectations. 
It is therefore of utmost importance that the client's requirements are fully defined and 
captured early on. Current approaches to briefing seem to focus on only a subset of the 
clients' needs and there is scope for the consideration of longer-term issues. 
1.3.2 Briefing Strategies for Integration 
One of the most significant recommendations in Sir John Egan' s report is the promotion 
of a more effective system of pre-construction discussion for major projects (CSC, 
2004). A strong, effective and responsive delivery system is crucial to procure a 
building that meets the clients' expectations. A strategy for integration of clients' 
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fundamental requirements at the earliest stage of a proposed development should not be 
overlooked to ensure the success of a project. 
It is considered that the WLP of constructed assets can be improved by the development 
of a briefing methodology that can facilitate the precise definition, analysis and 
translation of client requirements into a format that enhances their integration into the 
project process. The proposed research project intended to address specific issues and 
problems in respect of the integration of WLP issues into the briefing process. This 
project therefore focuses on the development of a methodology for facilitating this. 
It is evident from the foregoing that current briefing practices are not delivering projects 
that fully satisfy clients. In particular, there is inadequate consideration of Iifecycle 
issues. It is this gap that this research project addresses. 
1.4 RESEARCH AIMS AND OBJECTIVES 
In view of the issues discussed in the previous section the aim ofthis research project is 
to develop an appropriate mechanism for integrating WLP considerations into the 
briefing process. This is expected to result in a functional brief. The following specific 
objectives were defined to achieve this aim: 
1. To understand current industry practice and research in briefing; 
2. To identity the key whole life issues that are important at the briefing stage; 
3. To develop a methodology for the consideration of whole life performance issues 
during the project briefing stage; and 
4. To develop an IT-based tool to enable clients and their project advisers to address 
WLP issues at the briefing stage. 
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A structured and incremental approach was adopted in the research project. This had the 
advantage of facilitating the monitoring of the project and also enabled details of the 
project to be clarified based on early findings. 
1.5 RESEARCH METHODOLOGY 
The methodology adopted in achieving the above objectives included the following: 
I. Continuous literature review to establish and monitor developments in the subject 
area, as well as other developments that have the potential to influence the direction 
of the research project; 
2. Case studies to enable a critical appraisal of current industry practice and to identify 
the potential for functional briefing; 
3. Interviews with domain experts to develop the most appropriate mechanisms for 
ensuring the consideration of WLP issues at the briefing stage; 
4. Rapid prototype for the development of an information technology (IT)-based tool 
for integrating WLP considerations into briefing; and 
5. Evaluation of the briefing tool by industry practitioners by means of a 
demonstration of the system and completion of an evaluation questionnaire. 
In order to achieve the research objectives, a summary of the relevant tasks and 
methodologies used is presented in Table 1.1. Justification of research methodologies 
chosen for the research project is explained in more detail in Section 2.2 in next chapter. 
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Table 1.1 Research Objectives and Methodologies Matrix 
--
Methodologies Literature Rapid Case Studies 
Obiectives Review Prototyping Questionnaire Interview Demonstration 
To understand current 
industry practice and 
" " " research involved in briefing 
To identify the key whole 
life issues that are 
..J ..J '..J important at the briefing 
stage 
To develop a methodology 
for the consideration of 
whole life performance ..J ..J 
issues during the project 
briefing stage 
To develop an IT-based 
tool to enable clients and 
their project advisers to ..J ..J ..J ..J ..J 
address WLP issues at the 
briefmg stage 
. 
1.6 THESIS STRUCTURE 
This thesis has been organised into eight chapters as follows: 
Chapter 1: Introduction 
This chapter presents background to the research project and its specific aim and 
objectIves. An outline of the research methodologies adopted for achieving the project 
objectives are also presented. 
Chapter 2: Research Methodology 
This chapter reviews a range of research methodologies and gives details of the research 
methodology adopted for this project. It also justifies the chosen approach and 
sununarises how they helped to achieve the research objectives. 
7 
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Chapter 3: The Briefing Process 
This chapter primarily reviews the theoretical frameworks and key concepts of briefing. 
The briefing process, people involved and the timing of the briefing are examined. It 
highlights the problems encountered in briefing and concludes with identifYing the 
content and the need for a quality brief. 
Chapter 4: Whole Life Performance 
This chapter presents a discussion of the fundamental issues associated with the concept 
of whole life performance. The literature review primarily covers the existing related 
research projects, and the application and importance of WLP. It also discusses the 
technique for integrating WLP into briefing. 
Chapter 5: Investigation of Current Briefing Practice 
This chapter described the investigation survey adopted for the research project. The 
survey results were analysed and discussed in detail. 
Chapter 6: System Development and Operation 
An overview on the development of the automated system for WLPAT. This includes 
the objectives of the system, its system architecture and its actual development 
environment. This chapter also includes the features of the system and a detailed 
description of its operation. 
Chapter 7: Evaluation of the System 
This chapter describes the evaluation process and the associated constraints. The results 
of the evaluation are presented and analysed in detail, and the benefits and limitations of 
the system outlined. Finally, the key findings are sununarised and the appropriateness of 
the evaluation approach discussed. 
8 
Chapter 8: Conclusions and Recommendations 
This chapter concludes the study with a summary of the research findings and the 
conclusions that can be drawn from them. It finishes with recommendations for future 
research. 
1.7 SUMMARY 
This chapter has introduced the research project and provided the justification for its 
aim and objectives. It also provided an overview of the contents of the thesis. The next 
chapter elaborates on the research methodology adopted for the project. . 
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CHAPTER 2: RESEARCH METHODOLOGY 
2.1 INTRODUCTION 
This chapter reviews research methodologies in general and describes the research 
phases and methods adopted in undertaking this' research project. The rationale for the 
methods adopted for achieving different objectives is also discussed. 
2.2 RESEARCH METHODOLOGIES 
Literature review is an important skill for the researcher to develop competent 
knowledge. It helps to place work in the context of what has already been done, 
allowing comparisons to be made and providing a framework for further research 
(Blaxter et al., 1996). It helps the researcher to be familiar with the context so as to find 
out the opportunity for improving any weaknesses. 
Spending some time reading the literature relevant to the research topic may prevent 
researchers from repeating previous errors or redoing work which has already been 
done, as well as giving insight into aspects of the research topic which might be, worthy 
of detailed exploration (Blaxter et aI., 1996). Relevant literatures can be obtained from 
various sources such as: books, newspapers, journal articles, reports, conference papers, 
and materials available on the Internet. 
2.2.1 Overview 
Research is defined in the Dictionary of Statistics and Methodology as the systematic 
investigation of a subject aimed at uncovering new information (discovering data) 
andlor interpreting relations among the subject parts (theorizing) (Vogt, 1993). In short, 
research is an art aided by skills of inquiry, experimental design, data collection, 
measurement and analysis, by interpretation, and by presentation (Greenfield, 1996). 
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Similarly, Dane (1990) viewed research as a critical process for asking and attempting 
to answer questions about the world. It is a large subject and difficult to explain in 
depth. 
Research methods are a variety of techniques that people use when studying a given 
phenomenon (TEe, 2002): Decision on research methods (quantitative, qualitative or 
both) and the research approaches (survey, case study, action research or analysing 
archival data) will significantly influence the quality of the research outcomes. The 
research methods, which are most commonly used in construction research are: surveys, 
case studies, experiments, action research and ethnographic research (Fellow and Liu, 
1997). 
2.2.2 Research Methods 
It is important to think about what research objective (i.e. what needs to be proven and 
found out) and then choose an appropriate approach to find out the research outcome. 
Data collected from surveys may be analysed and interpreted to become valuable 
information (Naoum, 1998). There are many approaches that can be used to collect data, 
such as interviews, questionnaires, case studies, experimentation, observation and 
measurement. Similarly, data analysis should be thOUght about before the data is 
collected. 
Several components are involved in collecting data for qualitative research, just as in 
quantitative research (Thomas and Nelson, 1996). It is vital to adopt the correct research 
methods to assist us attaining quality and valuable results answering the research 
questions. Therefore, deciding on the most appropriate research it is important to 
understand what sort of data is required for the survey to attain the research objectives. 
2.2.3 Types of Data 
Basically, there are many research methods available for collecting quantitative and 
qualitative data. Deciding on which type of approach to follow, depends on the purpose 
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of the study and the type and availability of the information, which is required (Naoum, 
1998). A surmnary of the comparison of quantitative and qualitative research is 
illustrated in Table 2.1. The differences between the two research methods can be 
summarized by saying that quantitative research is structured, logical, measured and 
wide. Qualitative research is more intuitive, subjective, and deep (Bouma and Atkinson, 
1995). The mixtures of these two research methods (i.e. triangulation) may suit most 
construction research projects in establishing meaningful findings. 
Table 2.1 Comparing Quantitative and Qualitative Research (Source: Bryman, 1995; 
Thomas and Nelson, 1996) 
. ". . . ... " .. 
" QuantItatIve . Qualitative . .. 
Aspect of Research 
1. Relationship between Distant Close 
researcher and subj ect 
2. Research strategy Structured Unstructured 
3. Nature of data Hard, reliable Rich, deep 
4. Relationship between theory Confirmation Emergent 
and research 
Research Component 
1. Hypothesis Deductive Inductive 
2. Sample Random, large Purposive, small 
3. Setting Laboratory Natural, real world 
4. Data gathering Objective Researcher is 
. 
instrumentation primary instrument 
5. Design Determined in Flexible, may 
advance change 
6. Data analysis Statistical methods Descri pti ve, 
interpreti ~e 
Combining the two methods pays off in improved instrumentation for all data collection 
approaches and in sharpening the evaluator's understanding of findings (Sharp and 
Frechtling, 1997). The methodology chosen for a research will significantly affect the 
quality of the research project. These approaches are concisely explained in next 
section. 
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2.2.3.1 Quantitative 
Quantitative research typically has a logical and linear structure (see Table 2.1); in 
which hypotheses take the form of expectations about likely causal links between the 
constituent concepts identified in the hypothesis (Eldabi et aI., 2002). It is concerned 
with the collection and analysis of data in numeric form (Blaxter et aI., 1996). It seeks 
to quantify, or reflect with numbers, observations about human behaviour (Jackson, 
1995) or other phenomena. It has four basic, consecutive operations as follows 
(Greenfield, 1996; Amaratunga et aI., 2002): 
• Draw a sample of units from some population; 
• Develop and test standardised ways to measure these units; 
• Apply them to the sample units; and 
• Make interferences to the popUlation from which the sample was drawn 
Quantitative research usually follows qualitative research, or may be used as a reactive 
method to observed current practices. It is employed to give statistically reliable data 
using large numbers of consumers against pre-selected respondents·. The way in which 
respondents are selected will influence the relevance and reliability of the quantitative 
outcome. 
The methodology used in quantitative research will vary dependent upon the intended 
target of the respondents. Often it is considered the cheapest practice to obtain a wide 
number of respondents within the shortest time. The questionnaires maybe made up of 
open-ended questions, closed questions, or a mixture of both (Marshall, 1997). The 
advantage of open-ended. questions is that they do not threaten to bias the finding by 
imposing a frame of reference; effectively limiting the way participants may answer 
(Marshal!, 1997). 
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Closed questions come in a variety of forms. A few more commonly used closed 
questions are rankings, scaled items and categorical responses. A ranking forces the 
subject to place responses in a rank order according to some criterion. As a result, value 
judgements are made, and the ranking can be summed and analysed quantitatively. In 
scaled items subjects are asked to indicate the strength of their agreement or 
disagreement with some statement or to cite the relative frequency of some behaviour. 
Categorical responses offer the subject only two choices (e.g. yes and no, true and false) 
(Thomas and Nelson, 1996). 
2.2.3.2 Qualitative 
Qualitative research is concerned with collecting and analysing information in many 
forms, mainly non-numeric (Blaxter et aI., 1996). It tends to focus on exploring, in as 
much detail as possible, smaller numbers of instances or examples which are seen as 
being interesting or illuminating, and aims to achieve 'depth' rather than 'breadth' 
(Blaxter et aI., 1996). Qualitative research rarely establishes hypotheses and theory as 
the data unfolds (Thomas and Nelson, 1996). The most common sources of data 
collection in qualitative research include surveys, case studies, action and ethnography 
(Linn, 1986 cited in Thomas and Nelson, 1996; Blaxter et al., 1996). 
Qualitative research emphasises verbal descriptions and explanations for human 
behaviour (Jackson, 1995). The most widely used qualitative method in research is 
interviews. An interview is a highly flexible and capable method of producing data of 
great depth (King, 1994). It provides the interviewer the flexibility of structuring the 
interview questions although it may be hard to analyse and compare. The interviewer 
must allow questions to flow naturally based on the information provided by the 
interviewees. Therefore, the choice of the qualitative method employed has an effect on 
the quality and reliability of the outcomes achieved. 
Qualitative research aims to uncover the attitudes and behaviours of target audiences, 
the triggers that motivate them and the relevance of this knowledge to the matter under 
investigation. The numbers of people used in qualitative research are not statistically 
reliable, but by using sound techniques and methodologies the outcomes should be 
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representative of the target respondents within the population at large. Actually, 
qualitative research can use a wide range of quantitative analysis, from simple 
frequency tables to multivariate statistical techniques (Thomas and Nelson, 1996). 
2.2.3.3 Triangulation 
Triangulation refers to the use of more than one approach in the investigation of a 
research question in order to enhance confidence in the ensuing findings (Bryman, 
2004). The triangulation research method has become increasingly popular, as it is very 
powerful for gaining insights and results, and for assisting in making inferences and in 
drawing conclusions (Fellows and Liu, 1997). Quantitative data can be especially 
helpful with the qualitative side of a study during design by finding a representative 
sample and locating deviant samples, while qualitative data can help the quantitative 
side of the study during design by aiding with conceptual development and 
instrumentation (Amaratunga et ai, 2002). 
Triangulation is considered valuable because of the increased quality control achieved 
by combining methods, observers, and data sources (Thomas and Nelson, 1996). The 
assumption in triangulation is that the effectiveness of triangulation rests on the premise 
that the weaknesses in each single method will be compensated by the counter-
balancing strength of another (Amaratunga et aI, 2002). 
2.2.4 Research Approaches 
It is significant to understand various research approaches (such as surveys, case 
studies, action research, experiments and ethnographic research) for collecting relevant 
data to produce quality information for a research project. They are important in 
research but in this chapter only specific approaches, which are frequent, apply in 
construction research are reviewed. 
Understanding of various research methods will help us to understand better before 
deciding the research approaches. There are many references explaining various 
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research methods available for and in use for different situations (Fellows and Liu, 
1997; Amaratunga et aI., 2002; B1axter et aI., 1996; Greenfield, 1996; Thomas and 
Nelson, 1996). Basically, research methods are most often used for two major purposes 
(Losh, 2002): 
• To establish "facts" or recurring regularities in the environment; and 
• To test (and, more surreptitiously, establish) causal explanations for established facts. 
Most theories address explanations for factual material. Explanations typically assert 
causal relationships among variables of interest. 
Indeed, the quality of research greatly depends on the skills employed in gathering and 
analysing the data collected, and is closely connected with the research methodology 
adopted. Different approaches can yield different information about the problems. 
2.2.4.1 Surveys 
A survey involves collecting information from a large number of people. The data may 
be elicited face to face (interviewing) or at a distance (by postal questionnaires) 
(Marshall, 1997). With good interviewing technique, face to face interviews can cover 
complex topics and may achieve relevant answers to the research objectives. A skilled 
interviewer requires training and experience, especially recording the answers to the 
interview questions. This is best supported with a recording machine to avoid any issues 
that are overlooked. Telephone interviews have become increasingly common as it costs 
half as much as face to face interviews and can cover a wide geographical area. 
Survey research may investigate a particular phenomenon by means of a questionnaire 
or interview survey (Leedy and Ormrod, 2001). Interview and experiments, may be 
structured and analysed.in a quantitative manner, as and when numeric data is collected 
and when non-numeric answers are categorised and coded in numeric form (Johnson 
and Christensen, 2003; B1axter et al., 1996). 
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The appropriateness of interviewing on a particular research may be considered in terms 
of tbe strengths and weaknesses of the form of data collection, some of the strengths are 
illustrate below (Greenfield, 1996): 
• Face to face encounter with informants; 
• Facilitates cooperation from research subject; 
• Facilitates access for immediate follow-up data collection for clarification and 
omissions; 
• Useful for discovering complex interconnections in construction process; 
• Data are collected in natural setting; 
• Facilitates analysis, validity checks, and triangulation 
• Provides background context for more focus on activities, behaviours and events; 
and 
• Great utility for uncovenng the subjective side, tbe native's perspective of 
organisational processes. 
A survey often combines several modes, for example a short and simple self-completion 
questionnaire followed by in-depth interviews. In interview, researchers have an 
opportunity to rephrase questions and ask additional ones to clarify responses and 
secure more valid results. 
2.2.4.2 Case Studies 
Case studies often is a mixture of methods: personal observations, the use of 
informants; straightforward interviews, and tracing and study of relevant documents and 
records (Casley and Lury, 1988). It focuses on providing a detail account of one or more 
cases (Johnson and Christensen, 2003). It is ideally suited to tbe needs and resources of 
tbe small-scale research. Usually it is restricting tbe research to a detailed study of one 
or few number of cases (Blaxter et al., 1996). It is time consuming but helpful in 
obtaining practical opinions. Unlike action research, case studies aim to study the 
particular casei phenomena instead oftrying to apply changes. 
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2.2.4.3 Action 
Action research also named the problem-solving approach. In action research, the 
researchers review the current situation, identifies the problem and gets involved in 
introducing some changes to improve the situation and, possible, evaluates the effect of 
hislher changes (Naoum, 1998). It is common to use action research case study or 
survey approaches within either a qualitative or quantitative research methods, through 
experiments. 
Action research is increasing popular approach among small-scale researchers in the 
social science, particularly for education, health and social care. It offers a research 
design which links the research process closely to its context, and is predicted upon the 
idea of research having a practical purpose in view and leading to change (Blaxter et al., 
1996). Undeniably, it is a very applied approach, one which could also be seen as 
experimental. 
2.2.4.4 Experimental 
An experiment is a means of testing the effect of one thing on another, or others 
(Marshall, 1997). It is an essential part of the scientific method. Experimental research 
is best suited to known problems or issues where the variables involved are identified, 
or are, at least, hypothesised with some confidence (Follows and Liu, 1997). There are 
two approaches to experimental research: laboratory experiments and field experiments. 
The main advantage of experimental approach is its suitability for testing causality. The 
main disadvantage is the behaviour of the phenomena observed takes places in very 
false circumstances, i.e. the laboratory is not like the real world (Marshall, 1997). 
Experimenter effects can never be completely removed but the following steps can be 
taken to minimise them (Marshall, 1997): 
• Different experimenters may be used for different stages of an experiment, or for 
different sub-groups; 
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• The researchers may employ an uninformed colleague to carry out the experiments 
without really understanding what the researcher expects to find; and 
• Knowledge of whether a group is a target group or a control group can be withheld 
from those carrying out the experiments. 
However, experiments are widely used as a research approach in a number of the social 
sciences, particularly psychology, but also economics, health care and education 
(Blaxter et aI., 1996). It is llSually acknowledged as being the most scientific of all types 
of research because the researcher can manipulate treatments to cause things to happen 
(i.e., a cause-and-effect situation can be established). 
2.2.4.5 Ethnographic 
Ethnography focuses on describing the culture of a group of people. A culture is the 
shared attitudes, values, norms, practices, language and material things of a group of 
people (Johnson and Christensen, 2003). Very often, ethnographic research needs to 
spend a significant amount of time, sometimes months or even years, in the field to 
observe the subjects' behaviours and statements, in order to gain insight into what, how 
andlor why their patterns of behaviour occur (Fellows and Liu, 1997). 
2.3 RESEARCH PHASES AND METHODS ADOPTED 
Various research methods were considered in order to attain the research aims and 
objectives. The research methodology adopted was tailored to suit the research topic 
and the specific research objectives. An approach that provided both qualitative and 
quantitative data obtained through questionnaires and interviews as well as a 
comprehensive review of available literature was adopted, this included: 
• A postal questionnaire survey was conducted amongst construction professionals, to 
verify and clarify the current practice of briefing. It was useful to obtain a breadth of 
opinions from consultants, briefing teams and clients who may have ari influence on 
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briefing. Questionnaires were sent to some construction- related finns throughout the 
United Kingdom. The firms were selected from the Building Research Establishment 
database and also from the Internet. These included finns of project managers, 
engineers, quantity surveyors, facility managers, developers and contractors. 
• Semi-structured interviews were undertaken with consultants, project managers and 
clients· throughout the UK, to provide additional in-depth infonnation. A 
questionnaire then followed aiming to gather their attitudes toward the proposed 
methodology suggested. Mixed approach (or triangulation method) was chosen, 
which allowed theories to be tested quantitatively and developed qualitatively. 
The adopted methodology involved two stages: firstly, establishing the research 
intention and conducting initial finding on the current practice of briefing. Secondly, 
continuing to build on the results received and concluding the research with the 
production of a 'Prototype System (WLPAT),. Sub-stage objectives of these phases are 
outlined below. 
Phase 1 - The Background Study 
The first stage was a literature review on the briefing process and clients' requirements. 
It was supported with a questionnaire survey targeting construction professionals to 
offer their views on current briefing practices. Subsequently an in-depth discussion was 
undertaken with clients' representatives through detailed interviews to clarify some of 
the survey findings. This was useful to consolidate the initial findings from the 
questionnaire surveys back to the interviews results. 
The second stage analysed the findings from the first stage to review the 
appropriateness of integrating whole life perfonnance into function briefing. Interviews 
were conducted to confinn the possibility of developing a prototype system to 
overcome the inadequacy in current briefing practices. Also, to find out the relevance of 
whole life perfonnance issues with the clients' requirements. The results consequently 
assisted in developing a possible prototype system that improves the current briefing 
process. 
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The strength explained in Section 2.2.4.1 demonstrates why interviews are a favoured 
method for gathering data. In particular, clarifying the detail perception from the 
industry based on the information drawn from the questionnaires survey. 
Phase 2 - The Development of A Prototype System 
This phase aimed to develop a prototype system based on the literature review and 
survey results of briefing that had already been compiled as part of phase 1. The 
development of a prototype system includes an evaluation of a proposed prototype 
system through presentations and interviews. Questionnaires were distributed to 
evaluate the perception of the industry after a presentation and a demonstration. Then 
results of the survey were further verified through a hands-on practical on past projects. 
A questionnaire survey on the use of the prototype system was helpful to verify the use 
of the tool in overcoming the inadequacy of the current briefing practices highlighted in 
Phase I. Whereas Phase 2 was designed to verify the practicality of the prototype 
developed. 
These two phases of the research are also illustrated in a flow chart as shown in Figure 
2.1. 
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Phase 1 - The Background Study 
Research Aim: 
1. Investigate the current briefing practice; 
2. Review the appropriateness of integrating whole life performance values into 
current briefing practice; 
BRIEFING WHOLE LIFE PERFORMANCE INTEGRATION 
1. To review current industry 1. To review of general requirements of I. To explore the 
practice and research in clients on proposed developments; and potential of 
briefing; and 2. To identilY the key whole life issues introducing WLP into 
2. To explore the methodology that are important at briefmg stage. briefmg. 
adopted during briefmg. 
"I 1 
RESEARCH APPROACHES 
Quantitative and Qualitative Research 
J.. J.. 
Postal Questionnaire Survey Semi-structured Interview < 
( 36 responses) (4 client's representatives) 
-r .L 
Data Analysis 
The Practicality ofIntegrate WLP into briefing 
Phase 2 - The Develonment of Prototvn. System 
3. Develop a methodology for integrating WLP into briefing; 
4. Develop a tool (IT based) for deployin the methodology; 
5. Evaluate the tool developed; and 
6. Verify the tool developed. 
r Develop a Methodology for Integrating WLP into Briefing I 
1 
r Develop an IT-based Tool for Integrating WLP into Briefing (using MS Excel) I 
l 
I Evaluate the Tool Developed I 
J.. 
1 J. 
Presentations Interviews (3 professionals) 
(8 from Network Meeting&9 Consultants) (client's representative, project manager & contractor) 
1 1 
1 
I Verify the Whole Life Performance Assessment Tool (WLPAT) I 
r Final Thesis Writing I 
Figure 2.1 Research Methodology Flowchart 
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2.3.1 Literature Review 
The review of the existing literature, written on the whole life perfonnance assessment 
tool (WLP AT) for function briefing, was based on various reference books (BC IS, 
2001; CIRIA, 1995; Parsloe, 1990; O'Reilly, 1987; CABE, 2002), British Standard (BS 
ISO 15686-1, 2000; BS 5670-23,1997; BS 7543: 1992, 1999; BS 7543: 2003, 2003; BS 
7832:1995; 1995), guidelines and client reports produced by BRE. The relevant material 
particularly related to briefing, whole life perfonnance and sustainability within the 
industry, was collected from libraries and the Internet and reviewed to establish a viable 
outcome. This includes books, journal articles, conference papers, and materials 
available on the Internet. All the references referred to and quoted in this research were 
clearly listed in references section. 
A review of the current practice of briefing adopted by the construction industry was 
based on various questionnaire and interview surveys. The survey results collected from 
triangulation, quantitative and qualitative approaches were analysed and discussed. This 
provides insight and knowledge on the standard documents available and the 
recognition of its being used by the industry. The theories behind the topics were then 
supported with the findings from the construction professions through various 
approaches. 
2.3.2 Inve~tigation into the Current Briefing Process 
As a starting point of the research, it was important to investigate and review the types 
of brief and how clients' requirements are discussed in current briefing practices. The 
discussions were derived from various literature available from different types of 
sources (such as magazines, checklists and journals). Issues that were ambiguous and 
needing further attention were noted. These ambiguous issues were evaluated with the 
objectives of the research before an appropriate research method was employed. 
A questionnaire survey was selected to find out about the current practice of briefing 
from a wide range of construction professionals throughout the United Kingdom. In 
order to strive for insight into the practice of briefing, this research was followed with 
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four semi-structured interviews to clarify some issues arising from the questionnaire 
survey. The approaches adopted by the industry in capturing the clients' requirements 
were evaluated. The topics discussed during this stage significantly affect the quality of 
brief prepared. Since the quality of a brief represents the characteristic of the detail 
design. 
The collective opinions from interviews survey justify the suitability of the findings 
collected from the questionnaire survey. A short questionnaire survey was given to the 
interviewees to verify their extent in supporting the strategy of integrating WLP issues 
into function briefing. 
2.3.3 The Needs of Whole Life Performance 
As with the early Section 2.3.2, the information gathered from the literature review was 
compared with the findings from the questionnaire survey. It aimed to establish the key 
whole life performance issues that are important at the briefing stage. Interviews were 
conducted to find out the needs of whole life performance related to a proposed 
development. 
It is crucial to find out the relationship of clients' requirements associated with the aims 
of a proposed development, especially, the clients' mission on issues related to the 
whole life performance of the proposed facility. The needs of whole life performance 
issues associated with clients' requirements were evaluated in detail before developing a 
methodology for improving the briefing process. Issues discussed during briefing are 
compared with clients' requirements. The relationship between clients' requirements 
and whole life performance issues were then compared and discussed. This data was 
gathered and analysed to describe the current practices adopted by professionals 
compared with literature. 
From the surveys, a methodology for the consideration of whole life performance issues 
during the project briefing stage was formulated. The prototype system was briefly 
discussed with five consultants and five peers through phone review and meetings. It 
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aims to find out the possibility and practicality of the proposed prototype system before 
producing the prototype system in detail. 
2.3.4 Development of the System 
The research findings from the first phase of the research generated useful information 
for the development of a prototype system to consider integrating WLP issues during 
the project briefing stage. The weaknesses of the current practice were identified and 
studied. This helped to reinforce the development of a prototype system in overcoming 
and improving on the drawbacks of the current briefing practices. It is also crucial to 
develop an IT -based tool to enable clients and their project advisers to address WLP 
issues at the briefing stage. 
Client's needs vary with the types of development. It is important that the tool 
developed is flexible enough to accommodate different clients' requirements for 
different developments. The findings obtained from various surveys were critical to 
support the development of the tool. It is vital that the tool can provide an opportunity 
for the briefing team to discuss clients' requirements in detail. It helps to ensure that the 
most critical issues are reasonably discussed and documented. 
Knowledge contributions from various professions are essential to ensure the tool 
designed is functional and acceptable by construction professionals. During the 
development of the prototype system, continuous inputs from various professionals 
were critical to ensure its practicality. Finally, the tool developed was tested and 
evaluated by construction professionals to ensure its meets the objectives of the 
research. 
2.3.5 Evaluation of the IT-based Tool 
In order to contribute improvement to the current construction process, it is important 
that the tool developed can be easily adopted by the industry, otherwise, it would not be 
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used. Therefore, the outcome of the IT-based tool should challenge the resistance of 
creating a quality brief within the time frame. 
It was crucial to conduct an evaluation to investigate the practicality of the developed 
system. This certified that the system meets the objectives of the study and overcomes 
the present problems in briefing. The opinions from constructions practitioners and 
researchers are vital to verify the practicality of the tool in improving the current 
briefing practice. A presentation is useful to gather a general perception of the 
acceptance and practicality of the IT -based tool contributes to the briefing stage. 
Subsequently, the contents of the tool will be evaluated to evaluate the appropriateness 
of the issues to capture client's requirements during briefing. The evaluation technique 
chosen provided the industry professionals an opportunity to understand the tool in 
detail. Lastly, the tool was verified with a hands-on practical by three main construction 
professionals, i.e. client, project manager and contractor, on a past project. 
Comments and recommendations were collected for future improvement of the system. 
As a result, the evaluation conducted will clearly reveal the effectiveness of the tool in 
meeting the objectives of the research. 
2.4 SUMMARY 
This chapter described the overall research phases involved in this research project and 
explained the research methodology selected for this research. Various research 
methods were first reviewed and the selected methods were described. The reasons 
behind selecting the adopted methods were discussed in conjunction with the main 
objectives of the research. This includes the approaches adopted at difference phases of 
the research and the evaluation of the prototype system. 
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CHAPTER 3: THE BRIEFING PROCESS 
3.1 INTRODUCTION 
This Chapter critically reviews the concept of briefing in general. It explains the types 
of briefs produced during the inception stage of the project and how the changes in . 
procurement methods affect the briefing process. Furthermore it reviews the literature 
published on the role of briefing in achieving what the client desires. 
3.2 DEFINITION 
Briefing is a vital process in any proposed development in the construction industry. 
The Construction Best Practice Programme (CB PP) defines briefing as the process by 
which the client's requirements are investigated, developed and communicated to the 
construction industry (CBPP, 1998; Hassanen et al., 2000). Hyams (2001) believes that 
briefing is not conducted only once at the start of a project but continues throughout the 
process otherwise decisions taken during the project might lack a realistic context. 
Similarly, Barrett (1999) and Constructing Excellence (CE) (CE, 2004) define briefing 
as the process running through the construction project by which means the client's 
requirements are progressively captured and translated into a constructed facility. In 
addition, BS 7832 (1995) defined briefing as a process of: 
• Identifying and analysing the needs, aims and constraints (the resources and the 
context) of the client and the relevant parties, and of 
• Formulating any resulting problems that the designer is required to solve. 
O'Reilly (1987) highlighted the roots of good briefing as defining requirements and 
their communication to others. In short, the definition adopted in this research project 
viewed briefing as aiming to capture clients requirements that stresses on producing 
information based on the client's requirements, including all stakeholders, so that it is 
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easily understandable by all parties involved in the project. The requirements 
,throughout the briefing should be properly documented and forms a brief. 
3.3 THE BRIEFING PROCESS 
Briefing is a process, which constitutes a set of linked activities that can take place not 
only from inception to completion of the project but should also consider activities 
during post occupancy i.e. throughout the life of the facility. Blyth and Worthington 
(200 I) defined three main stages of the briefing process according to their activities. 
These are pre-project, project and post-project stages as shown in Table 3.1. The initial 
brief defines the basic parameters for the project. It develops as functions and solutions 
are explored to become the benchmark against which the success or failure of the 
project will be measured. The construction stage is the stage of transferring the client's 
needs into a product. At this stage the project will be constructed with reference to the 
design that is based on the project brief. A successful building is one which meets the 
client's needs and expectations (Potter, 1995). Therefore, a brief is the root of a project 
acting as a baseline for the proposed development. Whether a building successfully 
responds to clients or users' needs depends on the quality of the briefing and 
recognition of the interrelationships between the users and the building. 
Kamara. and Anumba (2001) suggest that there are at least two stages (Figure 3.1): an 
initial brief (strategic brief) which evolves into a detailed brief (project brief) as 
explained in Section 3.4. Basically, there is no obvious stop point for briefing; it 
depends on how well the design accommodates the clients' requirements. Once the 
issues raised during briefing have been addressed there might not be any need to revisit 
the brief Obviously, it is essential that clients express their needs clearly and concisely; 
and that these are understood by the consultant team to compose the brief The brief will 
then be used as a reference guideline for the proposed development. It should then be 
communicated to all the project participants as efficiently as possible. Very often the 
brief is put aside after the development of outline design, the design team will usually 
develop the detailed design based on the outline design without referring or cross 
checking with the brief. It is obvious that the brief can be easily ignored where 
professionals tend to rely on drawing information. Although most participants can 
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understand drawings, some clients lack awareness, particularly on the more technical 
issues, however there are many embedded ;Urns that are hard to express on drawings. If 
the brief prepared is constructive and of sufficient quality, then this would motivate the 
design team to use it. 
Table 3.1 Three Principal Stages in Briefing (Adapted from Blyth and Worthington, 
2001) 
Stages Description Tasks 
Pre-project The nature of the • The client and users' needs are analysed. 
stage project is defined • An analysis of how they may change in the 
(Setting the future and what impact this is likely to 
strategy) have on their need for buildings, and on 
how those buildings should respond. 
• Development of an 'operational' brief 
. 
which sets out how an occupier will use 
the building. 
• A strategic brief is prepared which sets out 
what is to be achieved by the proj ect. 
Project The proj ect is • The building is designed and constructed. 
stage developed, delivered • Key tactical decisions that affect 
(Validate and handed over to adaptability and flexibility are made as the 
strategy) the client physical building systems are developed. 
Post-project The building is • Post occupancy evaluation techniques are 
stage evaluated used to identity whether a building has met 
the needs set out in the strategic brief. 
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Figure 3.1 Implications of Cost Versus Time and Briefing within the Overall Project 
Process (Source: Developed from Carolyn, 2000; Kamara et aI., 2002) 
3.3. 1 The Needs for Briefing 
During briefing, the briefing team, including the client, will sit together to try and 
understand the clients' intention for the proposed development. This gives the briefing 
team an opportunity to get to know the client and better able to produce a set of project 
requirements that can be used as a basis for design. Team members wi ll work together 
to ensure the success of the development. Briefing gives the client the opportunity to 
evaluate decisions before it is too late or incur a higher cost of change in meeting their 
wishes. The communication and coordination among the briefing team significantly 
affects the preparation of a quality brief. However, it also requires the continual 
participation of the client. Client expectation should be made explicit and clear points in 
time agreed at which proposals wi ll be reviewed against objectives. It is crucial to 
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allocate sufficient time for the briefing team to abstract and discuss before drafting the 
brief. 
However, most research projects show that poor definition is due to inadequate time and 
thought being given at the briefing stage (Kamara et. aI., 2002; Polter, 1995; Latham, 
1994; PeTia et.al., 1987). This is often because there is a sense of urgency fue ll ed by the 
desire for an immediate solution (CJB, I 997a; Latham, 1994). If the cli ent ' s 
requirements are well understood and clearly stated, thi s will reduce time lost as 
identified waste in business, such as subcontractor's non-recoverable extras, material 
wastage, defects rectification, legal fees for sorting out claims and agency labour used 
to recover delays (Stilt, 2002). 
It is not worthwhi le to accelerate briefing. Trying to understand and gather all the 
cli en ts' thoughts is the key for success. Both the briefing team and client should realise 
the impact of a quality brief toward the success of the development. 
3.3 .2 People Involved 
During the development of a good brief, an effective team should be selected wi th the 
appropriate persol1Jlel involved contributing ideas from different perspectives. Getting 
the right people in developing the brief does affect the quality of documenting the 
client's wishes in the brief. It is an advantage to have an experienced facilitator guiding 
the team go ing through an appropriate brainstorm. The Egan report (1998) highlighted 
that the industry must help clients to understand the need for resources to be 
concentrated up-front on projects if greater efficiency and quality are to be delivered. 
Sophisticated clients bring their main contractor and strategic suppliers on-board earl y 
in the project process. They work together with the client's professional advisers to full y 
develop the functional brief, conceptual so lutions and the cost plan (Hill , 2000a). 
Indeed, a practical brief needs the input from various parties to look into the practical ity 
of the design solutions. However, the client's objectives shouldn't be overlooked. 
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The client's contribution in a project varies with their knowledge and understanding of 
the construction process. The client who undertakes briefing for a building is often not 
the end user of that building. Nevertheless the requirements of the user, stakeholders of 
the building, should not be ignored. End users often have a much better understanding 
of the detailed requirements (CB PP, 1998). Vogwell (2002) believes the invo lvement of 
the users of the project will provide the opportunity to sati sfy users' wish li sts. Thus it is 
important to allow their invo lvement in the briefing process, present the initial designs 
to them, and take their comments seriously. It is also suggested that one of the keys to a 
successful project outcome is to involve the future building users early. It is even more 
important the end users are fully involved in defining the business case and project 
brief, including the content of any output specification. There should also be ongoing 
end-user representative within the client and contract management teams (CABE, 2002; 
OOC,2003). 
The project facilitator must ensure that the client organisation is fully engaged in the 
process. All key stakeholders should contribute to the brief, and endorse the des ign 
solutions. They may directly or indirectly make a contribution to the proposed 
development. The project facilitator should then sign off the brief progressively as it is 
defined and agreed. Delayed decisions or late changes will greatly increase the risk of 
project objectives not being achieved (CI8, 1997b). Vogwell (2002) concluded that 
there is a need to understand the range of needs to be satisfied and to achieve an optimal 
balance. 
3.3.2.1 The AppOintment of A Client 's Adviser 
Many projects suffer from increased costs, poor construction and a contractual problem 
because the client did not identify what it was he wanted before construction 
commenced (Hill, 2000b). The Latham report (1994) recommended that the client retain 
an adviser over the project strategy to help the client decide if the project is necessary. 
The appointment of a client's adviser will be helpful to estab lish what is to be done 
(Lathanl, 1994; Potter, 1995), and educate the clients and make the clients aware that it 
is essential for them to elaborate their requirements accurately. 
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Different clients expect different levels of satisfaction, therefore, the benchmark can be 
varied from project to project. The client 's adviser plays an important role in explaining 
the client's requirements clearly to the team. He can either be appointed from an 
independent consultant acting as the briefing facilitator during the briefing or appointed 
fro m the briefing tean1 professionals. The appointed client ' s adviser should chair the 
briefing team to explore client's need, rather than pass ively receiving and relying the 
information. 
3.3.2.2 Briefing Team 
cm (1997c) highlighted the requirement for a professional briefing team at an early 
stage, as early as the feasibility study. It is suggested that the appointment of a briefing 
team is made initially only for the feas ibility study. Whoever is appointed could be 
retained throughout the life of the project as the client's adviser, form part of the final 
professional team, or be retained onl y for the initial feasibility study. 
Good briefing requires good teamwork and th is depends upon good interpersonal 
relationships (CB PP, 1998). Every project consists of many persoIll1el with different 
backgrow1ds. Communication breakdown is one of the main problems leading to the 
lack of success of a project. The possibility of dissati sfaction among the team will be 
reduced if their intentions and scope of work is openly discussed before entering into an 
agreement. Understanding is an important element in reducing conflict and 
miscommunication. Once understanding is developed among the team, subsequent trust 
will be generated naturally. If trust successfully emerges in the team then members will 
enthusiastically share their knowledge, helping each other to the success of the project. 
A team management approach is fundamental to tlle successful adoption of an 
organisation-wide team management approach; the manipulation of previously 
dominant organisation-wide behaviours, assun1ptions and beliefs is similarly crucial 
(Natale et aI. , 1998). It is inlportant to prescribe a framework and a mechanism for 
identifying the mutual objectives and benefits agreed in relation to the project and how 
they will be realised. This goes to the very heart of successfuI partnering and should not 
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be overlooked III the enthusiasm surrounding the procurement process (Dodsworth, 
2001 ). 
3.3.3 Timing for Briefing 
Most value-engineering authors agree that the max imwn cost reduction potential occurs 
early in the briefing! early design stage (Figure 3.1). It is clear that alterations in design 
late in the construction process are expensive and cause disruption to the programme 
(Kelly and Male, 1994). Critical decisions are often taken during the early stages of the 
project and full client participation in these is essential (CBPP, 2002). The early 
implementation of various new approaches such as value management and life cycle 
costing will ensure a better quality decision being made and minimises unnecessary 
time and cost spent in modifications. It is perceived that capturing the expertise of the 
construction supply chain early in the des ign and construction process would deliver 
benefits in (Hill, 2000b): 
• increased certainty in out-turn cost; 
• increased certainty that the building would be defect free; 
• reassurance that the most cost effective building would be obtained; and 
• reassurance that the building would meet or exceed the client's expectations. 
Studies have shown (Figure 3.1) that the breakeven point for the 'cost to change' and 
'cost reduction potential' is in the first half of the construction period. The cost reduction 
potential decreases when the project approaches the design and construction stage. 
There is high potential for cost reduction with low outlay on the changes during the 
concept stage compared to changes at later stages. During the concept stage the 
designers will transfer the client's needs into the strategic brief before developing the 
detailed design. Time spent at this stage is definitely worth the effort, reducing "cost to 
change" at later stages. Clients will then benefit by allowing enough time for a good 
brief to be devised in order to avoid subsequent delays and cost overruns in the project 
(Lath am, 1994; Potter, 1995). Therefore, it is important that the client is actively 
involved at all stages to ensure that the project meets his requirements. 
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3.4 TYPES OF BRIEF 
A brief is a formal document, which sets out a client's requirements in detail into an 
understandable form (CIB, I 997a). It should be tailored to suit the client's needs, 
business strategy and resources, constraints and time. This information forms a good 
basis for detailed design development, thus minimising miscommunication during the 
detailed design stage and avoid any unnecessary abortive des igns or designs that 
conflict with the clients' requirements. 
The form and content of briefs can vary enormously, from a few ideas about what is 
needed in terms of a new or refurbi shed building, to a lengthy specification of the 
performance to be achieved (Atkin, et.al. , 1996). O'Rei lly (1987) suggested the 
development of the brief aims to identi fy what service the client and others require, the 
problems in outline, and whether there are any solutions. Therefore, it is essential to 
understand the di fferent types of brief. A strategic brief is the first docllment that fl.lrther 
develops into a project brief with the help of the briefing team (RIBA, 2000). The 
project brief wi ll be more focused and comprehensive, with information co llected, 
communicated and discussed, as the design deve lops. 
Good management and communication skills are crucial to a comprehensive and 
effecti ve brief. These skills are essential to explore and analyse all the key areas, so that 
the processed information is fully captured and documented in the brief. Kell y et aI. , 
(1993) suggested that strategic management is required in the first stages to ensure the 
project is feasib le. Subsequently tactical management decisions are required on the 
performance specification of the building given the activities to be accommodated. 
There are several types of brief (e.g. strategic brief, project brief and detailed brief). 
These are discussed in detail below: 
3.4.1 Strategic Brief 
The first step in project development is to generate the strategy for a project before 
developing it into a strategic brief. A Client's adviser/representative should be 
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appointed if the client lacks knowledge of construction, as this would facilitate the 
briefing process. An understanding of the general supply chain in the construction 
industry will put clients in a more advantageous position in developing the brief and 
selecting an appropriate procurement route for the project. 
A strategic brief is a statement of the broad scope and purpose of the project and its key 
parameters, including the overall budget and programme, agreed at an early stage of the 
project (ClB, I 997a). It can al so be referred to as the ' initial brief', the 'outline brief' , or 
the ' architect 's brief' (Kelly et aI. , 1992). Hyanls (2001) is of the view that a strategic 
brief lays out the client's argument and rationale for the project as follows: 
• to whom the strategic brief is addressed and what is requested of them; 
• how the project relates to its role or mission statement, its objectives and business 
plan (the role of statement is the touchstone for evaluating the brief and the des ign 
that flows from it) ; 
• the context- why the project is necessary and what current problems it will so lve; 
what broadly will be provided and how it wi ll support activities; 
• size and costs- both capital and operating, whole-life costing; 
• the business case for the project (the role of the project in furthering the client's 
business operations); 
• programme and milestone dates (completing construction 111 a sen es of separate 
phases over time); 
• quality requirements of the new space- material , durability and maintenance; 
• environmental objectives (e.g. environmental comfort, waste minimisation, energy 
efficiency); and 
• statutory compliance implications (compliance with building regulations, safety 
regulations and other statutory controls). 
During the development of a strategic brief, the client (with the help of their adviser if 
appo inted) should summarise the business needs, the capital budget and indicative 
whole life cost (WLC), and the conclusions of the options analysis (Holti et aI. , 2000). It 
is important not only to identify the client's broader aims but also hi s specific 
objectives, and the order of preference/priority of these objectives. 
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The key issues included in the strategic brief are shown in Figure 3.2. Focus should be 
given to the client's main aims for a project (such as expansion of business, cutting edge 
fac ilities building, corporate image, profitable building, environmentall y friendly. 
However, it is not appropriate to j ust focus on the main aims, but to address all their 
objectives no matter how trivial they are. Focusing just on tbe main aim is fatally 
fl awed. The objecti ves should then be analysed, developed and spec ified clearl y in the 
strategic brief and crosschecked with the aims of assisting the briefing team in adopting 
the right approach. The brief would be based on this information and communicated to 
the des ign team for further development and solutions. 
Strategic Brief 
The parameters for the projects Project Brief 
Client specific requirements 
Project objectives 
• The mission statement Project objectives 
• The context • The aim of the design, including 
• Organisation structure and functions priori(ised project objectives 
• Overall scope and pUrJX>se of the • TIle project execution plan 
project • The procurement process 
• Key targets for quality, time and cost, 
Requirements including mi lestones for decisions 
• Statements on size and capacity 
requirements functiona l and operational needs 
• Functions to be provided or • The site, including details of 
accommodated accessibil ity and planning 
• Technology to be incorporated or • The functions and activities of the 
-accommodated, including equipment, client 
'" .;: 
sefVices, IT • TIle structure of the cl ient CO 
Client's • Qual ity of requirement for design, organisation <:: 
" Objectives materials, construct ion and long term • The size and configuration of the .~ 0 
maintenance facilities ... ,.. 
• Intcrnal and external environmental • Servicing options and speci fi cation ." 
" requirements implications. e.g. security, deliveries, 
-.-
• Statutory requirements access~ workplace. etc. e. S 
• What is expected in response to the • Outline specifications ofgencrai and 0 
brief specific areas U 
• How the success of the project will • Mcthod for assessing and managing 
be measured risks and val idating design proposals 
Budget Environmental fa ctors 
• Global capital expenditure budget, • Options for environmental delivery 
and cash flow constraints and control 
• Targets and constraints on operating • Environmental policy, inCluding 
expenditure and other whole-life energy 
costs 
Time, cost and quality 
Programme • A budget for all elements 
• Programme, including phasing 
Figure 3.2 Development of a Brief from the Client's Obj ectives (Adapted from cm, 
1997a, 1997b) 
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At this stage the client has to decide whether the development is feasible and consider 
the most effective solution to his main aims (Kelly et aI., 1993). Therefore, the adviser 
and the briefing team have to ensure the client understands the implications of his 
decisions. The strategic brief that incorporates all the client 's and end user's functional 
or business requirements (HoIti et ai., 1999) should then be finalised, or at the very least 
agreed before developing the project brief. The briefing team subsequently develops the 
strategic brief into a full project brief (Figure 3.2), highlighting issues and drawing out 
responses until the client's requirements are fully expressed. 
3.4.2 Detailed Brief/Project Brief 
Usually, a project brief is produced as two documents: a brief for building des ign, and a 
brief for detailed design (Hyams, 2001). The Construction Industry Board (CIB) 
(1997a) definition of the project brief as 'the full statement ofthe client's functional and 
operational requirements for the completed project' is more in line with the definition 
adopted in this thesis and in Figure 3.2. It covers a wide range of aspects of 
building/facility functions and environment that are relevant to clients. These may 
include the kind of activities to be housed, the kind of physical environment required in 
terms of temperature and lighting, the economic benefits to be delivered, and the kind of 
design character or culture function to be provided by the facility (Holti et aI., 2000). 
Indeed, the development of the project brief includes discussion on various issues such 
as whole life costing, sustainability and functionality to meet clients' requirements . 
The project brief is the document against which the design will be continuously 
assessed until the completion of production information (Hyams, 2001). However, 
Othman et al (2004) introduced the concepts of ' dynamic brief development' and 
suggested that the project brief has to be considered as a live document, which needs to 
be continually developed throughout the project life cycle. Since a brief is referred to 
throughout the project, it is therefore critical for the client to express his requirements 
clearly to avoid unreasonable changes that would have an adverse impact on the project 
in terms of time or money, or compromise on quality (Othman, et aI, 2003). Therefore, 
it is crucial to repeatedly ensure that all the requirements of the strategic brief are 
upheld before the 'signing-off ofthe project brief (Cm, 1 997a). 
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The client must allow time for his requirements as expressed in the project brief, to be 
further tested for the purpose of the design brief in terms of feas ibility. Therefore 
getting the design brief right is crucial to the effective delivery of the project (Latham, 
1994). Subsequently, this document provides the basis for the development to be led by 
the main contractor (Holti et aI. , 2000). 
3.5 SATISFYING CLIENTS' REQUIREMENTS 
3.5.1 Introduction 
SatisfYing the client's requirements largely depends on how well they are understood 
and translated into a physical facility by the construction team. This, in turn, is 
dependent on how well/effectively the requirements are defined through the whole 
procurement process (Kamara et aI. , 1996), This is also alluded to by Sanvido et al 
(1992) and Ahmed and Kangari (1995). 
If everything has been clearly indicated at the initial stage of a project this will not only 
minimise conflict but also reduce time spent in clarification and modification. In short, 
the briefing team needs to understand the clients' business to fu lfil and accommodate 
the business req!lirements rather than trying to modify his intentions. Once clients are 
aware of the importance of briefing in ensuring their needs are implemented throughout 
the process, they reali se the impact of the changes or cost of changes (Figure 3.1 ) in 
meeting the functionality ofthe project. 
The client is the main driver in a proposed development and without the client the 
development would not exist. It is important to design and develop faci lities that sati sfY 
clients in order to gain the client' s confidence for future developments. All the project 
participants work towards satisfYing clients' requirements but there are many 
constraints that need to be overcome for this to be carried out effectively. Thus, 
consultants need to analyse the cost commitment of the project, not simply limited to 
the completion of the facility but covering the life of the facility which includes 
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maintenance costs and operational costs. A good understanding of the client's 
expectations wi ll lead to client's satisfaction. 
3.5.2 The Importance of Sati stying Client's Expectations 
There are many different types of cl ients with different perceptions and expectations of 
the end product. Traditionall y the client's viewpoint on the construction proj ect is 
achieving the product on price and on time (Gray and Flanagan, \ 989). More recently, 
with the changes in procurement methods, this concept has been developed into taking a 
longer view of the life and sustainabi lity of the product. 
The duration of the client's ownership of the buildi ng if known should be made clear at 
the inception stage of the proj ect. If the client owns the end product, he will defi nitely 
be concerned with his return and commi tment throughout the life span of t11e building. 
Therefore, the application of new management approaches sucb as value management, 
lean construction, supply chain management will help long-term savings to be ach.ieved. 
In the United Kingdom, the financial costs involved in purchasing deve lopment land 
and the legal processes required to be completed before construction can begin, tend to 
militate against the client allowing suffic ient time fo r briefing and design development. 
Prediction of the market for the end product is a crucial factor in the decision to proceed 
with the project. The client will benefit by allowing enough tin1e for a good brief to be 
conducted with thoroughness and honesty in order to avo id subsequent delays and cost 
overruns in the proj ect (Latham, 1994; Potter, 1995). Focusing simply on financial 
issues will not overcome project cost overruns. 
3.5.3 Difficulty in Satistying Client's Requirements 
The c lient is usually an organisation made up of individuals with di ffering needs and 
des ires (i.e. 'the multi-headed client' ). Client' s expectations can be challenging and not 
easy (0 meet and becomes harder if the clients fa il to express their needs accurately. In 
addition, the client can be unpredictable; they are often unable to reach conclusions. It is 
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not easy to find the right path that satisfies the diverse goals of a multi-headed client 
(Vogwell, 2002). Describing the client's needs in output terms to give the client an 
opportunity to express the viabi lity of the specific requirements will be helpful. Output 
terms always offer a better understanding and visualisation for the entire project team 
especially the end users. 
Similarly, the Building Down Barriers (BDB) approach encourages the supply chain to 
focus on delivering values as defined by clients. It offers a systematic and managed 
approach to the procurement and maintenance of facil ities, based on integrating all the 
activities of a preassembled supply chain wlder the control of a single point of 
responsibility, known as a prime contractor (Holti et aI., 2000). 
BDB has been developed within the Construction Supply Network Project (CSNP) 
supported by the Defence Estate Organisation, the Department of the Environment, 
Transport and the Regions, AMEC Construction (UK) and John Laing Construction 
(UK) (Holti et ai , 1999). BDB process serves as a standard for gauging the value of 
what is being delivered more rigorously in two ways (Holti et aI., 2000) : 
1. Define client 's needs in output terms; and 
2. Design for through-life cost performance. 
This makes up a meaningful way of asseSSl11g value-for-money for the client's 
investment. First, BDB starts by a statement of the client's need in functional or output 
terms, rather than design or engineering terms. A building's function strongly influences 
its design and construction (WBDG, 2004). When a design is being developed, attention 
should be given to issues of functional performance (see Table 3.2) in principle 
avoiding the common danger that a design, when developed from an outline brief 
couched in design terms, becomes something that simply does not work for the cl ient 
once it is built (Holti et aI. , 2000). 
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Table 3.2 Example of the Description of Functional Performance (Source: 
Summarised from Holti et aI. , 2000) 
Description Functional Description 
How big the fac ility should be, House x number of people engaged on activities 
what shape it should be. a, band c 
How heavy a load the floor Provide facilities fo r training y number of people in 
should be able to bear. activities p, q, r 
How important the environment What aesthetic or environmental requi rements are 
of the building is. important to the building or fac ility's function 
How the layout should be What kind of more general design characteristics or 
designed. architectural aspirations are really relevant to the 
client and the building or facil ity's setting. 
Second, the BOB approach uses the Through-Life Cost (TLC) of a building fac il ity as 
the most meaningful measure, rather than capital price alone. The cl ient is again 
invo lved in making the decisions necessary to balance the capital and operational costs 
of the building (Holti et aI. , 2000). Therefore, it is clear that the cl ients' invo lvement 
throughout the project will ensure the des ign is generated to meet his requirements. 
There are no hard and fast rules in understanding clients; different clients have to be 
handled differently. Although, BDB wished to create a learning mechanism for 
establishing the working principles of supply chain integration in construction (BPG, 
2004), an awareness of what clien ts are looking for and an understanding of how these 
are related to client's goals are still crucial to achieving client satisfaction. 
3.6 THE CHANGE IN PROCUREMENT METHODS 
During the briefing process, various procurement metllods are analysed with reference 
to the client's requirements. Understanding the procurement changes and building life 
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cycle process (Figure 3.3) will give the client a clearer idea in selecting the most 
appropriate procurement method. The procurement method selected will have an effect 
on the time spent and people involved during the briefing process (e.g. for construction 
management contract it is likely that construction manager will involve during briefing 
but it will be difference for design and build contract). 
Building Life~Cycle Process 
SI! rt.1..ij) 
reil ons 8. M aIn onanc 13 
'~fr):1 Use 
Sc~manc D e-slgn 
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Figure 3.3 Building Life Cycle Process (Source: WBDG, 2002) 
3.6. 1 Traditional Procurement and Design and Build 
On traditional contracts, the contractor seeks to minimise the risk of losses and 
maximise profits by applying pressure on their subcontractors and suppliers. The many 
fragmented layers in the supply chain with the main contractor working with many 
different suppliers gives rise to a lack of client focus. This is because the suppliers have 
little or no understanding of the client's needs or aspirations. This results in problems of 
poor quality products, late delivery and defects (Rethinking Construction, 2001). 
The changes in procurement from the traditional design led approach (see Figure 3.1 
and Figure 4.3) to design and build and other novel approaches aims to improve the 
construction process to meet the client's requirements. There is ample evidence that an 
increasing number of clients are adopting the design and build (D&B) procurement 
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metbod in preference to other. It is estimated tbat up to 25% of all new-build 
construction work is based on tlus method. This figure is expected to rise further in the 
future (McLellan, 1994). 
The adoption of procurement methods that shorten the construction period has an 
impact on the briefing process. Parallel design and construction periods before 
fi nalising the detailed des ign will provide a good opportuluty for the invo lvement of a 
contractor allowing buildability to be brought in at an earlier stage to reduce the 
tendency for design changes . Therefore, a strategic brief may fo rm part of the tender 
documents and the successful D&B contractor will take an acti ve role in producing the 
project brief. A good brief should be produced before calling for tenders to ensure the 
contractor understands the cl ient's goals. The abstraction and process ing of client 
requirements in a clear and unam biguous way is essential to the success of D&B 
procurement (Kamara et aI. , 1996). Most cl ients seem to be influenced by the des ign 
and build contractor during the briefing stage. Therefore, a clear understanding of the 
supply chain and functionality of the building will help the client to insist on specific 
requirements rather than be influenced. 
3.6.2 Management Contracting and Public Finance Initiative (PFI)/ Publ ic-Private 
Partnershi p (PPP) 
Management contracting (MC) was adopted in the United Kingdom (UK) in the earl y 
1970s parti cularly to meet the needs of large, complex or 'fast-track' projects (Potter, 
1995). MC involves the employment of an external management organisation to jo in the 
client's team of professional advisers and devote their efforts unequivocally to pursuing 
tbe c lient's objectives . Tbe management contractor is employed on a fee basis to look 
after the client and protect his own interest (Curti s et aI. , 199 1; Potter, 1995). 
Construction Management (CM) is a development of management contracting that has 
been more recently applied in the UK (Potter, 1995). It is a similar concept to 
management contracting in terms of early contri bution of management and construction 
expertise to eliminate changes after detailed des ign is developed. The main difference 
between these two procurement methods is the contractual relationship between the 
client and the contractors. These forms of procurement promote inputs from external 
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management into the project brief In meeting the client's alms to improve the 
construction process. 
There are advantages and di sadvantages to all procurement routes in meeting the client's 
requirements. As a result of government procurement policy, Private Finance Initiative 
(PFI)/ Public-Private Partnership (PPP) has become the primary vehicle for the majority 
of central and local government construction procurement. In this form of procurement, 
the selected asset provider generall y has the responsibility for designing, constructing 
and operating the facility for an agreed period- usually 30 years. Common form s of 
PFIIPPP contracts include Design, Build, Finance (DBF); Design, Build, Finance, 
Operate (DBFO); Des ign, Build, Guarantee Operate (DBGO). Of these DBFO is the 
most commonly encountered for projects such as schools and hospitals. 
The impact of the government promoting the use of PFIIPPP is aimed at reducing the 
initial burden in financing public projects and to reduce costs in public sector 
procurement. These procurement routes have paItially traIlsferred the operational 
obligation to the contractor. The advent of the clients-led drive to reducing costs whi le 
increas ing quality and main contractors' involvement in the goverrunent's PFI is 
begiruling to have a significant impact on how the supply chain is orgaIlised. The 
contractor has to take much greater interest not only in the construction but also the 
rUIUling and future maintenance costs than they would in any traditional procurement 
route. Subsequently, avoiding individual use the projects the organisation undertakes to 
achieve their own interest (Vogwell , 2002). Therefore, the contractors are not only 
concerned with the construction period of the building but also the operating cost aIld 
the possible return on the investment made in the project. Indeed, whole life 
performance is not only essential to the cl ient but also to the tenderers to secure the 
success of the project. 
3.6.3 Clients and Contractors 
Very often, the client's decisions are based on a low capital cost in lieu of whole 
life cost when deciding on the design and performance specification ofa facility. 
Subsequently, this leads to more expensive runrung costs in the long 
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term. Similarly, during the tender award, the client should not base his decision solely 
on the lowest tender price but should also look at the capability of the contractors that 
are competent in achieving the client's requirement described in the brief. Sometimes, 
lower capital cost may incur higher cost for operation and maintenance. The c li ent's 
commitment on a proposed development does not stop after the hand over from 
contractors, but they have to take over the responsibilities of operating and maintaining 
the faci lity (F igure 3.3). However, during the preparation of a tender li st this should be 
considered. Therefore, the strategy for the selection of a suitable contractor should be 
documented in the brief to avoid duplication of effo11. 
To ensure the end product meets the clients' goal, a strategic brief should provide a 
clear statement and direction in order to strike a balance between cost and the 
performance of a fac ility. Thus the building has to be carefully engineered to meet the 
challenges of (Hi ll, 2000b): 
• ac llieving the client's requirements within the given budget; 
• ensuring that the most cost effective construction solutions are fowld; and 
• balancing predicted running and maintenance costs against the expected return from 
operating the facility. 
The contractor should focus on the same objectives as the client in looking into the 
whole life performance of the building rather than just the construction period. 
Awareness of the cost impact on the function of the building compared to the 
construction cost is a big gap, which needs to be studied in detail to ensure a va luable 
end product. Therefore, the contractor wi ll focus on the same aim as the client to seek 
value for money the project. 
All procurement methods have their own characteristics to challenge the success of the 
project in accomplishing the client's requirements. If the client is looking to reduce the 
construction as well as maintenance risk probably PFI/PP would be a better 
procurement method. The client's aim and intention should be clearly annotated in the 
brief so that the consultant team can recommend an appropriate procurement that meets 
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the client' s needs. The change in procurement methods will significantly influence the 
development of a brief. 
3.7 FUNCTIONAL BRIEFING (FB) 
Apatt from the project objectives, the functionality of the building throughout tbe li fe 
expectancy of the building is inevitably important to represent the practical cli ent's 
needs. The brief should be easily understood by all project patticipants, in relation to the 
fac ilities and functions to be accommodated in the new building or facility, including 
quality standards (Atkin et aI., 1996). Notably, function is a characteristic activity or 
action for which a thing is specificall y fitted , used or for which something exists (Kelly 
and Male, 1994). Atkin et al. (1996) defined functional brief as a stage in the briefing 
and design process which is concerned WitJl tJle faci lities and functions to be 
acconUllodated in the new building or fac ility, including quality standards. Therefore, a 
functi onal brief will enhance the quality of the brief as it comprises the cli ent's specific 
requirements for the operation of the facility. 
Rethinking Construction (200 I) recommends that clients need to be guided on how to 
structure a good brief to specify the product but not the process. A brief that speci fi es 
functional requirements plays an important role in conveying the specification of tJle 
product that the clients are interested in . A functional and workable brief wi ll promote 
the smoothness of the project by targeting the client's requirements. A full statement of 
the client' s functional and operational requirements for the completed project (Kamara 
et aI. , 200 I ; Salisbury, 1990) is crucial for the proposed development. Therefore 
functional briefmg can be defined as the term used to describe the process used by a 
client to express his requirements for a facility in terms of whole life performance: that 
is, a means to achieve a compromise and synergy between tlu'ee different sets of values: 
technical value, process value and whole life value as shown in Figure 3.4. 
it is important that the client's requirements particularly in terms of whole life value, 
process value and technical value are appropriately captured, interpreted, confirmed and 
communicated to the briefing teatn as illustrated in Figure 3.4. However, the timing of 
communicating and awareness of these requirements will significantly affect the 
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success of the project. It is crucial to understand the client's aims and needs as well as 
the constraints of the development such as the client' s budget and regulations. 
TECHNICA 
VALUE 
Definitions, 
Purposes, 
Clarity 
NEEDS 
WHOLE LIFE VALUE 
D Capture, interpret, confirm and 
communicate 
AIMS 
1\ 
I \ 
A warenesy \ T. . I \: tming 
I CLIENT'S \ 
I ~QUIREMENT~ \ 
.... -------~ 
Initial 
tage 
CONSTRAINTS 
Communication 
PROCESS 
VALUE 
Functionality, Teamwork, Understandable 
Figure 3.4 Elements and Features of Briefing and Whole Life Performance 
The Functional Briefing (FB) process has a fundamental impact on achieving the 
client's requirements. Various issues can be discussed during the briefing; these could 
be very wide and di verse. Therefore, a discussion of the functional issues would be 
useful to streamline the c lient's requirements. Construction Industry Institute research 
has concluded that a complete definition of the project scope prior to the project 
execution is imperative to project success (Kamara et aI. , 2002; Cho and Gibson, 200 1). 
Proper utili sation of the time during briefing, targeting the functional approach to create 
a quality brief is essential for the success of a project. This can be improved by the 
application of Strategic Needs Analysis (SNA) (Smith and Jackson, 2000) and Quality 
Function Deployment (QFD) (Kamara et aI. , 1999; Johnston and Burrows, 1995). SNA 
analyses and reviews client objecti ves, proposes alternatives and confronts participants 
with making choices. QFD enables a deeper understanding of the product requirements 
and facilitates its development through the prioritisation of activities based on their 
corre lation with the customer requirements. 
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Briefs vary from project to project, and quite often miss out certain important points; a 
checklist for briefing is recommended before finali sing the brief. The development of a 
checklist of information which the client adviser, facilitator or designer requires at the 
inception is summarised in Table 3.3. A checklist is a useful guide to the briefing tean1 
in ensuring that major items have been noted and di scussed, but it might not effectivel y 
capture the expected performance of the facility that the clients are looking for 
especially functional output. In addition, a lack of awareness of the use of a brief will 
result in a waste of effort of the briefing team in preparing the brief. Therefore, one of 
the reasons that cause projects fail to achieve clients' sati sfaction is the quality of the 
brief prepared is poor therefore it would not be of benefit to the design team. A 
contradictory brief provides wrong information to the design. 
Table 3.3 The Summary of the Development of Checklist for Briefing 
Source Briefing Checklists 
Building Research A. Project identification 
Establishment B. Aims, resources and context 
(BRE) (O'Reilly,1987) C. Design requirements 
Building Services Research A. Project title E. Building detail s 
and Information B. The project team F. Cost 
Association (BSRlA) C. The project G. Progranlffie 
(Parsloe, 1990) D. Background of the project H. Future work 
BS 7832: 1995 A. Project identification 
British Standard Institute B. Aims, resources and context 
(BSI) C. Design and performance requirements 
Construction Industry A. Project requirements 
Research and Information B. Budget 
Association (CIRIA) C. Programme 
(Potter, 1995) D. Procedures 
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3.8 PROBLEMS ENCOUNTERED IN BRIEFING 
Before proceeding to discuss the technique for capturing clients' requirements, it is first 
necessary to make some points on the problems encountered in briefing. Construction is 
a complex process involving the participation of many specialised individuals, groups 
and organisations (Kwakye, 1991; Stanhope Research, n.d.) each with different aims. 
Kelly et aI and Bouchlaghem (Kelly et ai, 1993; Bouchlaghem et ai, 2000) identified the 
difficulty facing brief writers as the changes which can occur in the client organisation 
and the envirorunent during the concept brief (strategic brief) and design process. 
Therefore, communication breakdown is one of the main problems in fai ling to achieve 
the right end product. 
Karnara and Anumba (200 I) argue that the problems usually associated with the 
briefing process stem from the limitation in the overall framework for briefing. In 
particular, the practice of considering project requirements to be the same as client 
requirements, and the use of the design to clarify the requirements of clients, can result 
in the exclusion of non-design professionals from the briefmg process, and the 
inadequate incorporation of the perspectives and priorities of the client in the 
construction process. As di scussed by Knowles et a\. , (2002) the potential problems i.n 
developing the brief are: 
1. Client Problems 
Inexperienced; omits information; changes his mind; does not understand his 
requirements; has preconceived ideas; cannot visualise. 
2. Cl ient/Architect Relationship Problems 
No clear understanding of the client/architect' s respective functions. 
3. Client Organisation Problems 
No person responsible; more than one client; di spute in organisation; lack of contact 
with user or tenant. 
4. Site/Timing Problems 
No site information; not enough of time for the architect to do work. 
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5. Cost Problems. 
Cost limits unrealistic; client wants more space that he can afford; client does not 
understand cost. 
6. Regulations 
Building regulations and government standards cause problems. 
Fmthermore, many people in the construction industry think that a brief is on ly referred 
to if there is a problem (Barrett and Stanley, J 999). Lack of awareness in addressing the 
application of a brief during the project, especially the design stage, has restricted the 
achievement of the client's requirements. A brief can be a valuable document only if the 
contents are applicable and can be understood by a ll the project participants. Otherwise 
the use ofa brief wi ll be restricted and would not be utilised by professionals. 
Appendix A highlights representative examples of briefing problems compiled by 
Barrett and Stanley (1999). The potential good practice and reason for fai lure in each 
problem area are also covered with the aim of encouraging 'potential good practice'. 
3.9 THE CONTENTS OF A GOOD BRIEF 
3.9.1 Key Considerations 
From the conclusion of a survey done by Knowles et al. (2002) a good brief is e lusive. 
Design teams would not be induced to refer to the brief if the brief fai ls to capture the 
clients' requirement comprehensively. Indeed most construction professionals believe it 
is a waste of time to refer to the brief after the completion of outline design. As a result, 
the time and effort spent in preparing the brief is pointless. This is one of the main 
reasons why briefing has been neglected and fai ls to get enough attention from the 
industry particularly if the briefing process is not managed effectively. There is no ideal 
procedme for briefing, which will improve the production of a brief. Reluctant use of a 
brief can be overcome by a quality brief that can improve the design process. Whatever 
briefing approach is adopted, the architect must detail the information provided and get 
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the client's approval. Formal and informal ways of obtaining and recording briefing 
information can be combined successfull y. 
CIB suggested that a quality brief must identify the client's objectives and be related to 
the client's specific business needs. Furthermore, it should be easil y understood without 
recourse to professional advice (CIB, I 997c). If clients do not feel confident to do this 
then they must look for assistance fTom an appropriate adviser as explained in Section 
3.3.2.1. To enhance the quality of the brief the fo llowing are the areas fo r consideration 
for effective briefmg and monitoring (Lawson et aI., 200 1): 
• Achieve the goal of maximising the use of standard components and processes; 
• Develop design processes to ensure delivery services with a more reliable measure of 
quality (stressing the need to think about the importance of both the product and its 
performance); 
• Develop areas to ensure comprehensive project briefs are produced. This also 
requires appropriate perception of writing a proper brief as well as taking into 
consideration the importance of a continuous briefing process to review, update and 
revisit a ll the various areas of the project; 
• Meet the implications of the standardisation of products, which promises high 
quality, speed and cost savings; 
• Further develop processes to ensure a responsive system to accommodate feedback 
mechanisms such as Value Management; 
• Further develop processes to incorporate lessons learnt with consideration of the 
nature of information systems in order to unlock the benefits of previolls 
experiences; and 
• Develop areas to accommodate access to industry standards or benchmarking 
arrangements to link projects not only to one another within the organisation but also 
to the wider construction industry. 
In add ition to the above points varIOUS new management approaches such as time 
management, value management, supply chain management, and lean construction 
should be incorporated into the briefing. These approaches may improve the design and 
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management skill to optimise the client's investment into the project and should be 
brought in at the right time to optimise best performance. 
3.9.2 Management Approaches 
The briefing process should be carefully managed (CBPP, 1998) although it is relatively 
short compared to the construction process and the life cycle of the facility . Appropriate 
management skills at different stages of the project are essential to make the right 
decisions matching the client's requirements. It is important that decisions made can 
achieve a balance between what the client is looking for with the client's capability, 
whilst at the same time meeting the business strategies. 
The Local Government Act 1999 released council s from their obligation to use lowest-
price tendering and obliged them instead to get ' best value', which is generally defined 
as a balance between up-front costs, whole life costs and functionality (Knowles et aI. , 
2002). As stated in the modernising construction report, acceptance of the lowest price 
bid does not in itself provide value for money in either the final cost of construction or 
the through life and operational costs (HC87, 200 1; CCF, n.d.). 
There is growing recognition that lowest cost does not equal best value in the long term 
(Hill, 2000b). Some clients are wi ll ing to sacrifice quality for price (BOWD, 200 I; 
Kamara et aI. , 1996; Rethinking Construction, 200 I) and award projects based on the 
lowest cost rather than looking into the design that best meets their needs. As a result, 
the client tends to get the final product in a shorter time by sacrificing some of hi s needs 
and overlooking the functionality of the product. The briefing team should focus not 
only on the cost of the project but also on innovation to achieve value for money. 
Indeed, the quality and sustainability of the building should not be ignored. Therefore, 
the integration of whole life performance in the briefing process is now receiving 
attention from the construction industry. This will be discussed in detail in Chapters 4 
and S. In order to ensure the briefing process can be carried effectively, there is possible 
to integrate various management skills to enhance briefing. 
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Value Management (VM) is an organi sed, systematic, structured, team-oriented 
approach to attain optimum value by providing the necessary funct ions at the least cost 
without prejudicing to the specified quality and performance (Kelly et ai, 1993). This 
approach aims to meet the client's needs. As suggested by ClB ( 1997c), in order to 
promote a better brief, earl y implementation of a VM study the following would be 
helpfu l: 
• The relati ve quality/price needs; 
• Environmental issues; 
• Visual impact; and 
• Planning and any other constraints. 
This systematic approach will overcome the problems of briefing as di scussed in 
Section 0, by establishing a systematic and clearer framework. The lack of knowledge 
makes understanding the cost base extremely di fficult, and thus effective pri cing is an 
art rather than a science. However, the ethos of continuous improvement that lies at the 
heart of effective supply chain management is dependent upon understanding the cost 
base. Early involvement and mutual trust are vital to achieving this (Hill, 2000b). 
With reference to the relati ve quality/pri ce needs stated above, it is also important fo r 
the briefing team to be made aware of the long term cost commitments so that these 
factors can be properly assessed and prioritised. Understanding the cl ient's attitu de 
towards their buildings and the operation scheme are crucial for establ ishing val ue fo r 
money. Successfu l briefing is about thorough analysis of need and ri gorous evaluation 
of available options. In order to achieve thi s, decisions and supporting information have 
to be fo rmally communicated (Atkin et ai., 1996). 
3.9.3 Requirements of A Quality Brief 
The Latham report (\ 994) emphas ised that a project will face wlavo idable d ifficulti es 
throughout its life if the brief is inadequate. A proactive approach should be adopted to 
fo resee these difficulties rather than solving them when they occur. The CBPP has 
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suggested the following issues that will affect the quality of briefing and should be 
carefully considered by the client (CBPP, 1998): 
1. Establish the need to build 
• Ensure that a proper business case fo r the project has been establi shed 
• Understand the real reasons for the project 
2. Adequate resources 
• It is important to have full client involvement in the early stages of the project 
when major decisions about the form and function of the building are being taken. 
• Once the design has been developed, major changes are likely to cause serious 
delays and extra expense. Early attention to briefing can reduce thi s likelihood. 
3. Careful management 
• Decision making process should be transparent so that the designers can be sure 
of the validi ty of information they are using. It is almost impossible to design 
effectively if conflicting requirements are received. 
• A commonly used approach is for the client to appoint a representative- (project 
owner)-who will be the authoritative source of information about client needs for 
the construction team. The project owner should normally report to a project 
sponsor, who is responsible for funding. The sponsor could be a boaJ'd level 
committee. 
• It is important that the representative be given adequate time and resources (CE, 
2004) to carry out the task effectively. These should clearly state the role and 
range of responsibilities that are recognised at all levels of management. 
4. Good teamwork 
• Good interpersonal relationships. Client and construction industry teams must feel 
they can trust and respect each other. Good communications are essential to 
briefing. The selection of the construction team is therefore very important; clients 
should ensure that: 
a. The philosophy and approach of consultants and companies they work with are 
in harmony with their own; and 
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b. That they feel happy and can communicate freely with the individuals who 
make up the project team. 
5. Clear conununication 
• It is important not to be overawed by the industry and to demand an explanation 
of anything that is not clear and use appropriate media for this purpose. 
• Time spent in explanation will reduce ambiguity and hence the potential for costly 
mistakes. 
6. An approach appropriate to the project 
• Briefing should be tailored to meet the needs of an individual client organisation 
and project. 
• There may be a large an10w1t of information to gather and various formal methods 
may be adopted to do this. 
• The working methods of some organisations may be naturally better adapted to 
briefing than others, e.g. setting up temporary project teams. 
7. Involve tbe end users 
• 'Buyer' and 'user' as the client: failure to consult with end users will result in 
useful knowledge being denied to the construction tean1. 
• Consultation with users may take a variety of forms: 
a. Informal chats; 
b. Focus groups; and 
c. Major surveys of workplace practice. 
• The appropriate form of consultation will depend upon the nature of the project 
and client organisation. 
8. Formal information gathering methods where appropriate 
• A pro forma 
• Designers should not rush into detailed level of plarming before strategic 
decisions about general requirements have been made. 
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Ensuring that sufficient time is spent in developing a quality brief is important for the 
success of a project (Latham, 1994; CIB, I 997a). The brief wi ll inform prospective 
participants about the requirements, and will conceptualise the details that they are 
expected to contribute without being too detailed. A project brief that spells out all the 
minimum fWlctional requirements that the client is looking for can be used as a 
benclunark for the project. Without a quality brief it is unlikely that the project 
participants will refer to the subsequent acti vities accurately. 
3.1 0 SUMMARY 
The briefing process is now growing in importance and attention in the construction 
industry. It is important that a quality brief is prepared with contributions from various 
parties at the correct time. Including the continuing input from the clients will ensure 
the final product satisfies the client's functiona l requirements as well as the users. 
[t is inevitable that early change will reduce uruleceSSarY expense (Kelly and Male, 
1994). The time and effort spent in understanding the client's requirements and 
producing a quality brief will convey numerous advantages to the project. These include 
mitigating delays, reducing conflict, avo iding mi scommunication, reducing uncertainty, 
reducing cost and improving client satisfaction. 
To develop a practical, functional building, the impact from environmental changes 
cannot be eliminated, so as to ensure the sustainability of the building throughout its life 
cycle. The implications of the whole life issues during the briefing will be di scussed in 
the next chapter. 
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CHAPTER 4: WHOLE LIFE PERFORMANCE 
4.1 INTRODUCTION 
This chapter discusses the issues in whole life performance (WLP) that need to be taken 
into consideration in improving client satisfaction. Recent related research projects and 
the perceived benefits of WLP are reviewed. General concepts and the importance of 
WLP are also discussed. 
4.2 BACKGROUNDfDRIVERS AND KEY CONCEPTS 
Whole life perfonnance is to some extent self-explanatory, as it implies performance 
throughout the Iifespan of a product. It offers a systematic approach to forecasting the 
life of the product and then studying the associated issues throughout its life and 
maintaining similar perfOlmance as shown in Figure 4.1. WLP aims to provide an 
effective service li fe by analysing the performance of the facility. It can also be defined 
as a study of the lifecycle performance of a proposed development in carrying out its 
functions without disruption. It is important to recognise that well designed buildings 
can reduce the overall costs of providing services and they can increase the 
effectiveness of those services (Smith, 200 I). 
PRODUCT 
Forecast the Product Lifetime Associated I Maintain Perfom1ance Level Issues & Costs L ___________ _ 
Figure 4.1 The General Concept of Whole Life Performance 
Generally, construction projects are initiated by the client and then further developed to 
meet the client ' s overall satisfaction. The client's consultants may carry out various 
studies to ensure that the client gains revenue from the investment. Feasibility studies 
help to show whether the proposed facility is worth constructing. The design team will 
then proceed to design the facility to meet the cli ent 's budget. Often the budget 
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allocated covers all the costs incurred from inception through to completion of the 
construction period. This overriding perspective of basing decisions on the proposed 
development on the capital cost rather than the total cost commitment of the project 
which is not limited to only the completion of the facility but covers the life of the 
facility and includes maintenance costs, operation costs, i.e. whole life cost (WLC). 
Therefore, WLC is relatively important during the discussion of the whole li fe 
performance of a proposed development. The cost of the maintaining the appropriate 
performance of the proposed development depends greatly on the expected life of the 
facility. 
The change in procurement methods has brought in the idea of teamwork at the early 
stage of a proposed development. The Private Finance Initiative (PFI), especially, has 
changed the contractor's commitment to the longer term. These changes have caused 
construction project teams to look toward the long-term rather than the short-term. 
Particularly, the life span of the faci lity after completion is much longer than the 
inception and construction period of the facility. Thus, the cost commitment during the 
maintenance of the facility may possibly become much higher than the construction 
cost. As a result, the performance of the constructed faci lity has become the main 
feature that most clients intend to achieve. 
Whole life performance can be considered as the main feature that most cli ents intend to 
achieve. In addition, the key thrust of Achieving Excellence developed by the Office Of 
Government Commerce (OGC, 2003) is the delivery of best value for money. This is 
not the lowest cost but the best balance of quality and WLC to meet the user 
requirements. WLC involves assessing the total cost of an asset over its whole life; it 
takes into account the initial capital cost, as well as the costs of renovation, repairs and 
maintenance over the expected lifetime of the property (Rethinking Construction, 
2002). It is obvious that the application of the WLC is becoming increasingly 
recognised by the government; therefore, a strategy to deliver the balance of time, cost 
and quality is required. Thus, a good understanding of issues incorporated in WLP of 
the facility is crucial to ensure the success of the development. The performance of the 
facility is therefore, crucial to ensure the success of a development in meeting the 
clients' requirements. 
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WLP is a means of achieving a compromise and synergy between three different sets of 
values: technical value, process value and whole life value, as shown in Figure 4.2. The 
Building Research Establishment (BRE, 2003) suggested assessment of the WLP and 
cost of an asset over its lifetime takes into consideration initial capital costs and future 
costs, including operational costs, maintenance costs and replacement/disposal costs at 
the end of its life. It enables investment options to be evaluated more effectively by 
taking into account the impact of all costs, and permits optimisation of construction 
spending and timing. If thi s concept has been incorporated into the early stages of the 
project, the designer will then focus on the right approach in developing the facility. 
Process V al ue 
(PV) 
Whole Life Value 
(WLV) 
Figure 4.2 Whole Life Performance Values 
4.3 RELATED RESEARCH PROJECTS 
Compromise and 
synergy between three 
sets of values 
Technical Value 
(TV) 
Various research projects have been carried out to improve and create public awareness 
of the application ofWLP. The following gives a briefsurnmary of these projects: 
Housing Association Property Mutual (HAPM) Limited published the first edition of 
'Component Life Manual' in 1992, updated in 1999. This document provides extensive 
life-span assessments for a wide range of building components, which are classified 
within the concept of quality specifications. There are seven component groups 
containing a range of component types and sub-types each of which have been given a 
life class designation, it can be good practice, need a normal amount of maintenance or 
under typical exposure condition. HAPM also published Lifespan of building 
components-Tech Note 6 to review the sources of lifespan data used in the compilation 
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of the Component Life Manual and outline the methodology used in the assessment of 
the individual insured lives (HAPM, 1995). 
The British Standard Institute (BSI) published BS 7543: 1992 (1999): A Guide to the 
"Durability of Building and Building elements, Products and Components." This British 
Standard (BS) gives guidance on durability, required and predicted service life and 
design li fe of buildings and their components and/or parts. It also gives guidance on 
presenting information on the service and design life of building and their components 
and/or parts when a detai led brief is being developed. This has now been superseded by 
BS 7543 (2003) and needs to be read in conjunction with BS ISO 15686 (2000). 
The Building Research Establishment (BRE) published a report on "The Performance 
and Costs-in-use of Buildings: A New Approach." This report describes the 
development of a new approach to the procurement, operation and management of 
buildings, in which building performance and the associated costs-in- use are addressed 
consistently throughout the building's life (Clift and Butler, 1995). 
Ashworth (1996) proposed the following tlu·ee techniques to test the effects of best, 
worst, typical and any other scenarios in terms of assessing the life expectancy of a 
bui lding: 
• Sensitivity analysis; 
• Monte Carlo Simulation; and 
• Intelligent knowledge based system. 
BRE and the erstwhile Department of Environment, Transport and the Regions (DETR) 
carried out a study on WLC concluding that a majority of the respondents were willing 
to use Whole Life Costing in the future. In order to create an awareness from the client, 
the Construction Client 's Forunl (CCF) and the Construction Round Table (CRT) (with 
BRE as a contractor) have published ' Whole Life Costing: A Client's Guide'. It outl ines 
a step by step approach for use by all construction clients. However, adoption of WLC 
in mainstream construction in the UK is slow at present. The main reasons given for not 
providing whole life costing studies are (Clift and Bourke, 1999): 
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• Not requested by clients; 
• No long-term interest in owning the bui lding; and 
• Insufficient data. 
BRE has been actively studying the techniques in assessing the environmental impact 
into the whole li fe costing and li fe cycle assessment (LCA). Two digests have been 
published on the application of BRE Environmental Assessment Method (BREEAM) 
and UK Ecopoint '. This assessment tool has started gaining recognition from the 
industry in measuring the impact to the envirormlent for the proposed development. 
The Construction Research and [rmovation Strategy Panel (CRISP) (2000/2002) have 
carried out research studying how to bui ld in long-term building performance into 
current construction development. Obviously the perfonnance of the building has 
started getting attention from the industry, especially the value of the money allocated 
for the expected performance. Thus, the Office of Government Commerce (0 GC) has 
developed a methodology for quantifying value for money gains from procurement 
activity in central/civil government in England (OGC, 2000). 
Research funded by the Engineering and Physical Sciences Research Council (EPSRC) 
is being undertaken by Dundee University to develop a generic approach to minimising 
WLC in the construction industry. 
Published life information gives designers a fundamenta l guideline on associated factors 
in predicting and assessing the performance of a faci lity. The BSI has continued to 
publish the following documents to assist with lifecycle planning: 
• BS ISO 15686- 1, Buildings and Constructed Assets- Service Life Planning, 
Part I: General Principles; 
• BS ISO 15686-2, Buildings and Constructed Assets- Service Life Planning, 
Part 2: Service Life Prediction Procedures; 
• BS 5760-23, Part 23 : Guide to Life Cycle Costing; and 
I A measure ortotal environmental impact for the UK 
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• BS 7543: 2003 , Guide to Durability of Buildings and Building Elements, Products 
and Components. 
Obviously, facility life expectancy issues have increased in the construction industry 
with the growing popularity of PFIIPPP projects. There are useful documents for design 
teams, and PFl/PPP contractors to estimate the expected life performance of a building 
in order to predict their return at present value. For example, the Building Cost 
In formation Service (BCIS) published the result of the Building Maintenance 
In fon11ation (BMI) survey of 125 common building components giving typical life 
expectancy, minimum life expectancy and maximum life expectancy. The report also 
provides some general guidance on the causes of premature failure and the factors to be 
considered when assessing life expectancy (BCIS, 200 1). 
Recently BRE has undeI1aken a research project for the DepaI1ment of Trade and 
Industry (DTI) entitled 'Designing for Whole Life Value (WLV)". The aim of this 
project was to create an electronic tool that will encourage and provide guidance to 
designers to consider a variety of economic, environmental and social factors when 
designing a built asset. The BMI has also tl1oroughly revised and updated the BMI 
Building Price book to provide a reali stic and useful source of vi tal maintenance cost 
information for estimating and pricing (BMI, 2002). 
4.4 WHOLE LIFE PERFORMANCE(WLP) REQUIREMENTS/ 
CONSIDERA nONS 
Generall y the three main requirements that most clients seek in construction projects aJ'e 
time, cost and quality (CE, 2004a). Traditionally, time refers to the duration of the 
project, cost to the budget of the product, and quality to the appearance ofthe product. It 
is important to complete a proposed development within the allocated time frame, 
within the cost budget and attain the quality required. Most clients wish to obtain the 
highest return from a proposed investment by spending the least possible. 
This perception has changed; time does not so lely represent the des ign and construction 
time for a development but also the life of a proposed facility in caJTying out its 
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functions properly. The building life as defined by Cliff (1995) is the series of stages 
and sub-stages that comprise the whole bui lding process, from inception through 
disposal (e.g. transferring ownership) to major refurbishment or demolition as shown in 
Figure 4.3 . However, this may be a bit out of date as refurbishment usually kicks off 
with a new brief and design process. Indeed, demolition now tends to precede the start 
of a new project as well as the end of an ex isting one. The cost should take accowlt of 
all the associated expenditure incurred throughout the life of the faci lity (e.g. operation 
cost and maintenance costs). Also quality should not be limited to appearance but also 
the performance of a proposed development in carrying out its functions. The process 
value and technical value for the proposed development are closely related to the WLP 
of the proposed development. 
STAGES 
Inception 
1 
Design 
1 
Construction 
1 
Occupation 
1 
Disposal 
1 
Refurbishment 
-1 
Demolition 
BUILDING LIFE BEGINS 
{ Briefing Appraisal 
Feasib ili ty 
{
Outline 
Scheme 
Detai l and Specification 
Tendering 
Project Planning 
Production Information 
Manufacture 
Construct ion 
Completion 
Handover 
Occupation of Building 
Operation and Management of Bu ilding 
Maintenance 
Repair or Replacement 
BUILDING LIFE ENDS 
Figure 4.3 Building Life- Sequence and Stages (Source: Clift and Butler, 1995) 
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Therefore, WLP is the global desire that most clients should be seeking. It is vital to 
incorporate the different skills and contributions of professionals to achieve a balance 
between these three needs, i.e. time, cost and quality. Therefore, the concept of WLP 
aims to analyse the performance of the faci li ty ensuring that it meets the clients ' targets. 
The associated issues in WLP used in this research project extracted from various 
references! research projects (BS7543: 1992; HAPM, 1995; Clift and Butler, 1995; 
HAPM, 1999; BS ISO 15686, 2000; OGC, 2000; 8S7543 :2003 ; BRE, 2003) are 
ill ustrated in Figure 4.4. WLP assessment can be implemented at any stage of the 
project. 
Social 
• Policy/strategy/plan 
• Environment 
• Energy 
• Waste 
Whole Life 
ustainable Value conomic 
• Pollution 
Procurement 
WHOLE 
LIFE 
PERFORMANCE 
Process 
Management Value ~--------------------~ 
Supply Chain 
• Economic Cost 
Benefit Analysis 
• Financial Cost 
Benefit Analysis 
• Whole life cost 
Physical 
Functional 
Background and 
History Influences 
Figure 4.4 Whole Life Performance Key Components (refer to Appendix E for details) 
During the inception stage, it is the optimal opportunity for the clients to express the 
minimum target levels of critical properties required of the proposed development. 
Implementation of WLP at the pre-construction stage wi ll contribute various positive 
outcomes as described in Table 4. I , as a result it will avoid unnecessary problems 
during the construction stage. During briefing, it wi ll capture the attention of the 
briefing team including clients' consultants on the WLP issues that the clients consider 
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important. If necessary, the inputs from the end users may be beneficial to the design. 
The earlier WLP is applied in the tendering process, the greater the clarity of long-term 
vision (Allard, 200 I) and less amendment will be required. It will ease the se lection of 
bidding professionals that are proficient in delivering the requirements for the proposed 
development. Subsequently, it is important to establi sh a clear consensus among 
professionals that the life performance of the building is what the client needs rather 
than just the fini shed product. 
Generally WLP aims to forecast the life of the product and then study the associated 
issues throughout its life, maintaining similar performance. Knowing the service life of 
the product, based on BCIS, various operational and maintenance requirements are 
integrated to ensure viable forecasting of the cost commitment of the product at present 
value. 
Table 4.1 The Outcomes of Analys ing Whole Life Performance at Des ign Stage 
Pre-Design Design 
• Awareness of the issues that the clients • Issues expressed during pre-design 
are seeking. wi ll be incorporated in the detail. 
• Identify skills required for the proposed • Design according to the needs of the 
development. 
• Recognize the inputs required for the • 
proposed development according to the 
clients. 
The preparation of tender invitation 
based on the skill s that are required 
clients' miss ions. for the project. 
• Aware of the total cost commitment and • Tender list will be prepared 
expected functions of the proposed 
development. 
according to the required skill s. 
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4.4.1 The Values of Whole Life Perfo rmance (WLP) 
As di scussed in Section 4.4, WLP issues comprise three di fferent sets of va lues: 
technical value, process value and whole li fe value. It is essential to understand and 
rea li ze the clients' target for these three values. The performance of a building or 
fac ili ty is closely related to these three values. A building comprises various 
components; therefore, the performance of the building very much depends on these 
components, especially the technical skill s (e.g. workmanship) in assembling them. The 
skills employed may also affect the quality as well as the phys ical performance of the 
building. This will then affect the life span of a building in carrying out it ' s proposed 
functions. Nevertheless, WLP is not limited to the li fe span of the building but also the 
risk of disruption to the work in the building and the adaptability of the building. If the 
functional cost of the building per day is very high, then the cost spent in maintenance 
and suspending the operation of the building is definitely not worthwhile. 
WLP values are inter-related and affect the future performance of the fac ility. The 
balance between these three sets of values is crucial to maintaining similar performance 
throughout the li fe of the facility. The WLV ofa fac ili ty is not limited to the service life 
of the fac ility but also the sustainability and social aspect of the fac ility affecting the 
global environment. Economic studies consisting of WLC and financial cost benefi t are 
equally important. Technical value (TV) covers the technical issues related to the 
proposed fac ility in accomplishing the fWlction of the building (such as technology and 
workmanship). It is closely related to the process value (PV) to ensure an appropriate 
procurement is implemented fo r the successful delivery of the proposed development. 
Indeed, thi s is similar to the Fact sheet published by Construction Excellence (CE, 
2004), which defines sustainable development as embracing the three broad themes of 
environmental, social and economic accountability, often known as the 'triple bottom 
line' (CE, 2004b): 
• Economic Sustainability: increasing profi tability by making more efficient use of 
resources including labour, materials, energy and water; 
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• Environmental Sustainability: protecting the environment from the impact of 
emissions, effluent and waste and, where possible, enhancing it and using natural 
resources carefully; and 
• Social Sustainability: recognising the needs of everyone impacted by construction, 
from the inception of a project to demolition. This includes construction site workers, 
local communities, the supply chain and people that will use the fini shed product. 
However, these three themes wi ll be categorised as whole life values in thi s research. In 
economic terms, a building design is deemed to be cost-effective if it results in benefits 
equal to those of alternative designs and has lower life-cycle costs (WBDG, 2004). 
Assessment of the life expectancy of materials and components is the key information 
required to calculate the WLC of buildings (Harvey, 2001). WLC can be used to help 
decide whether a potentially higher initial capital cost of a project is justified by lower 
maintenance or operating costs or if the life expectancy of a chosen component is 
suitable for a chosen period of study. Furthermore, whole li fe costing helps clients to 
differentiate between best value and lowest price (Rethinking Construction, 2002). 
Therefore the design team has to make decisions wisely in balancing the initial cost 
with the maintenance or operating cost. 
Various publications have stressed the necess ity in studying the WLC (OGC, 2000; 
Egan, 1998) of buildings/ faci lities. The Egan report (1998) states that designs need to 
encompass WLCs, incl uding costs of energy consumption and maintenance costs. 
Extending the service life of the building and reducing component maintenance and 
replacements also contribute to achieving sustainable development and preservation of 
scarce resources (BS ISO 15686-1, 2000). 
Sustainability is at the top of the government's agenda at the moment (Smith, 2004). 
Sustainable development has received serious attention from the United Kingdom 
government and focuses on the quality of the earth (SO, 1999; Rethinking Construction, 
2002). The definition that has become w idely accepted is from the report, 'Our 
Common Future' (also known as the Brundtland Report) (WCED, 1987): 
68 
"Sustainable development is development that meets the needs of the present without 
compromising the abilily offuture generations to meet/heir own needs. " 
A proposed development should comply with the sustainable development agenda 
ensuring a better quality of life for everyone, now and for generations to come, through 
(CE,2004b): 
• social progress which recognises the needs of everyone; 
• maintenance of high and stable levels of economic growth and employment, whilst 
protecting, and if possible enhancing, the environment; and 
• using natural resources prudently. 
Consequently, an understanding of the client's objectives is crucial in ensuring that tbe 
design meets the client's requirements. The briefing stage provides the best opportunity 
to understand the client's intentions. However, the performance of the proposed 
development is not limited to the client' s needs but it is closely related to the ski lls in 
assembling the components of the facility. 
4.4.2 Whole Life Performance of Buildings and Building Components 
The implementation of WLP at the briefing stage assists the client in forecasting his 
commitment, the sustainability and the service life of the building. The environmental 
issues can affect the performance of the facility, such as. change in weather and 
pollution. However, the service life of the building is influenced by environmental 
factors and also the skill in installing components. Appropriate performance during the 
life of the building is the period that income is generated for the client. If the building 
performs effectively the profit level will be satisfactory. More effective building 
performance clearly bas significant cost/revenue implications (Evans, 1995). But if 
these have been overlooked it may well cause disruption to the current work and 
decrease the productivity of the assets. Disruption will incur a loss of revenue. As a 
result, the client's present and fuhlre expectations ofthe building can effectively change 
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by looking into future commitment in a proactive manner as compared to a past reacti ve 
approach to problems as indicated in Figure 4.5 . 
Everything has a life span. The life span of a building is much longer than its 
construction period. This is a fact but most projects do not put much effort into studying 
the WLP of the building after the construction phase. Generally, the contractor will 
ignore these issues since their duties have been discharged after the defects liability 
period. The performance of the building is then passed on to the client or the user of the 
complete building. As a result the client may not obtain the best value for the money 
invested in the building. 
Generally, the expected service life of a facility is about 50-60 years, yet the 
construction period from inception to completion is usually a small fraction of this (e.g. 
mostl y less than 2 years) . It is obvious that the construction period is less than 10% of 
the life of the building. The construction professional , therefore, has to pay more 
attention to the performance of the building after completion. Thus WLP issues should 
not be ignored during the inception stage of a project which involves major decisions of 
crucial importance to the success of the project. Therefore, it is important for the client 
to invest time to prepare the brief to make it as comprehensive as poss ible (CABE, 
2002). Although the concept of analysing WLP can be implemented at any stage of the 
project, the earlier WLP is assessed in the process, the greater the clarity of the long-
term vision (Allard, 200 I) and the less the an1endments required. 
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Figure 4.5 Rising Expectations of Building Performance (Source: Richardson, 2002) 
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4.5 THE APPLICATION OF WHOLE LIFE PERFORMANCE (WLP) TO 
BRIEFING 
WLP involves a proactive approach to forecasting the performance of the building by 
looking into various aspects . The four main aspects of WLP suggested by BRE (2002) 
are: 
• Physical- durability, maintenance; 
• Functional- performance, operational ; 
• Economic- financial , whole life value; and 
• Sustainable- environmental, renewable resources. 
Various publications have stressed the necessity of studying the WLC (CABE, 2002; 
OGC, 2000; Egan, 1998; Beaton, 1997). An example on the issues for WLC and WLP 
of doors and automatic controls is shown in Table 4.2. 
Table 4.2 Issues for Whole Life Cost and Performance of Doors and Automatic 
Controls (Source: Garvin, 2002) 
Whole Life Cost Whole Life Performance 
• initial installation costs, via purchase or • Weather tightness; 
leasing; • Thermal resistance; 
• Interest on loan for purchase or lease cost; • Security; 
• Cleaning, maintenance, repair, • Safety; 
replacement, renewal of components; • Ease/Convenience of use; 
• Energy use to control operator or impact • Day lighting; and 
on building; and 
• Durability. 
• Decommissioning or disposal costs. 
As mentioned by Smith (2001) good design is fundamental to value for money, best 
value is the best combination of WLC and quality. It is hard for the client or consultant 
team to study the WLP of the components in detail. Therefore, the major functional 
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requirements of the components for the· project must be justified. The ClientPr02 system 
developed by Kamara and Anumba (2001 ) will ass ist the client to prioriti se his 
functional needs. These needs will then be documented and investigated before 
specify ing in detail. 
Different materials will offer di ffe rent life perfo rmances based on the maintenance level 
provided. In any event the data should be tempered by considering the factors under 
ISO 15686 (2000). It is obvious that the phys ical part of the building wi ll denote the 
quality of the product to the end user. However, functionality is the main criterion 
affecting the building. The activities in the building can be carried out smoothly without 
any disruption if the function of the building is well maintained. Before a design 
decision is made the economics in terms of the WLC in maintaining the expected 
function of the building should be analysed rather than just the initial purchasing cost. 
In short, a proposed development should be designed and costed as a total package to 
include costs in use and final decommiss ioning. 
4.6 THE IMPORTANCE OF WHOLE LIFE PERFORMANCE 
WLP assessment of buildings is a weari some exercise often based on uncertain data on 
the life of materials and components, and made worse by being extrapolated over a long 
period. Similarly, whole life cos! discounted to today's costs, the results may not be very 
meaningful when considered against a client's overall business costs (Clift and Bourke, 
1999), but it gives the client a clear definition of the project requirements for the service 
life expected. The design team may then tailor the design to suit the service li fe 
assessment. This may help to reduce the costs associated with over-specification of 
materi als or components. 
Service life planning involves a series of iterative assessments to ensure the design 
adequately meets the performance and maintenance requirements. Service life planning 
may lead to an unacceptable initial design or cost involving redesign until it is 
acceptable in meeting the client's requirements based on the design life. It also gives the 
client an opportunity to check that the design life of the building is achievable. 
2 A prototype software for client requirements processing in construction 
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Based on Waterman 's (2001) research, WLC provides a valid decision support tool with 
meaningful results for comparison. WLC analysis provides an opportunity to evaluate 
the economic aspects of perfonnance. The valid use of the technique has been found to 
rely on reputable data, particularly service life data, which is not readily available. 
The fo llowing are the benefits of using WLC and LCA (Edwards et aI. , 2000): 
• Demonstrating to the client an effective, reliable and cost-conscious method for 
assessing the sustainability of different building options. The client benefits from 
being offered a clear technique with which the choices based on financial and 
environmental criteria can be made; 
• Structured approach to obtaining sustainabiJity information from material suppliers. 
This allows the opportwlity to optimise the costs and environmental performance of 
the design options available; 
• Making design decisions based on consistent environmental information; and 
• Improving the efficiency of the design process by identifying des ign decisions with 
the least environmental impact and which will yield greatest benefits from further 
investigation of procurement options, within a specific budget. 
Both WLC and LCA data are used to guide material choices for the building. The 
benefits of using WLC and LCA enable the client to benefit from having a clear 
technique with which choices based on financial and environmental criteria can be 
made. The client can gain thi s benefit by asking for WLC and LCA information at the 
outset of the construction process. This gives consultants and the contractors bidding for 
the project ample time to identify the best method for making flllancial and 
sustainability assessments (Edwards et al ., 2000). Although the benefits of the 
application of WLP with the implication of WLC may undoubtedly contribute towards a 
greater success of the project, a proper strategy still needs to be developed to integrate it 
effectively. A detailed review of the understanding of the WLP perception and the 
recognition of integrating WLP into briefing has proven beneficial in enhancing the 
success of the project. 
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4.7 THE INTEGRATION OF WHOLE LIFE PERFORMANCE AT THE 
BRIEFING STAGE 
Integrating WLP into briefing is a cornerstone for improving clients' satisfaction. 
Decisions made during briefing not only set the project direction, but also prove cost-
effective over the life of the project (U.S. Department of Energy and U.S . 
Environmental Protection Agency, 1996). Incorporating WLP practices into the 
development at tlus juncture is critical. Simply adding or implementing WLP during the 
design or post-construction stage will not result in optimal performance in meeting the 
client's requirements. As more effort wi ll be required to implement changes since 
construction activities are interdependent, the timing of integration of WLP issues 
during construction does affect the efficiency of its application. 
The design is evaluated for cost, quality-of-life, future flexibility, efficiency; overall 
environmental impact; productivity and creativity and how the occupants wi ll be 
enlivened (Prowler, 2004). It is important to identify the minimal acceptable levels of 
critical properties of important components at the early stage of the design. These 
properties determine the aspects of perfonnance, which may trigger replacement of a 
component if the component ceases to meet the acceptable level (due to its failure to 
perform an essential function). (BS ISOI5686-1 , 2000) 
Once WLP has been introduced, understood and well establ ished by the briefing team it 
then influences the design team to think the same as the clients. Subsequently it eases 
the implementation of integration of WLP issues into the design. Emphasising WLP at 
the design stage wi ll reduce changes thus less time spent in amending the changes 
including obtaining agreements from the clients. 
4.7.1 The Timing ofIntegration of WLP issues 
It is important that WLP concept starts at the briefing stage and is incorporated into the 
design. As discussed earlier in Section 3.6 many clients have changed their view to the 
long-term including contractors due to changes in procurement systems. Some projects 
require contractors to incorporate in tbe tender how to maintain the specific 
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performance of the design. This aims to ensure that performance of the facility is 
satisfactory. To attain the intended revenues, the performances of the facility throughout 
its life will significantly affect the client's investment. Clearly, the WLP of the fac ili ty 
has become the focus of both clients and contractors and it is therefore, crucial to 
incorporate this concept at the right timing to achieve an effective outcome. 
Since construction activities are interrelated and some processes run simultaneously, it 
is crucial to incorporate all the designs/considerations appropriately to avoid 
unnecessary changes in the later stages. For example, a change in the floor layout 
consequently affects the structural layout columns and beams. To reduce unnecessary 
changes in the later stages of the development, it is important that the initial design 
accurately reflects the function of the fac ility. A set of assessment questions analysing 
the issues that affect the performance of the development is useful to find out the extent 
of WLP application. It is useful to check the brief prepared and ensure critical issues 
have been app ropriately considered. The timing of the integration of WLP issues wi ll 
significantly affect the efficiency of the development. 
As discussed earlier in Chapter 3 (Figure 3.2) the later the change the design the higher 
the cost of change. Therefore, to improve the effectiveness of integrating WLP, it has to 
be implemented as early as the briefing stage. Although the integration of WLP can be 
implemented in any stage of the development, the impact of the integration might not be 
apparent. The earlier the integration of WLP into the construction process the greater 
the effect. 
4.7.2 The Opportunities for WLP Assessment Questions 
Prevention is always better and more effective than cure. More work will be required to 
amend the design and overcome tasks that have been decided in advanced. A brief that 
appropriately describes client' s requirements can mitigate changes in design. To ensure 
the brief is effective and serve its purpose, it is important that it is of sufficient quality 
and captures the client's aims and objectives clearly and concisely. An assessment 
questionnaire to verify the contents of the brief prepared can allow issues that have been 
overlooked to be incorporated. This will ensure critical issues related to the performance 
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of the facility have been reasonably considered and discussed without any delay. 
Consequently this may prevent unnecessary conflicts arising during the development. 
It is clear that briefing is attempting to ensure that all the basic approaches and 
considerations affecting the performance of the proposed development are clearly 
indicated so that the detai l processes and actions required in meeting the requirements 
would subsequently be implemented in the detail des ign stage. Thus, a li st of questions 
is useful to create awareness of the client' s requirements among the briefing team as 
well as the client. At the sanle time, it assesses the importance of the issues relative to 
the clients' aims. It should be useful to find out the perception of different clients on the 
issues related to the proposed development and is also flexible enough to accommodate 
di fferent aims. This includes current regulations, future commitment, and internal and 
external factors of the development. As a result, it reduces unnecessary resources 
engaged in making good for future change. 
4.8 SUMMARY 
The priorities of clients vary wi th the types of development and business strategy. It is 
important that these are full y captured and recognized and incorporated into the des ign . 
WLP issues are the generic requirements t11at clients are targeting. If the clients' 
requirements with respect to WLP are accurately expressed at the earl y stage of the 
project, it wi ll definitely improve the success of the development in meeting the clients' 
needs. In addition, it will mitigate unnecessary changes and delays at later stages of the 
development. 
Therefore, an understanding of the WLP issues will bring tremendous benefits to the 
construction participants to improve the development's chances of meeting the clients ' 
satisfaction. If WLP is integrated at the earl y stage of the development, (i.e. at the 
briefing stage), it not only enhances the efficiency of the development but also improves 
client's satisfaction. This will be discussed in detail in the next chapter. 
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CHAPTER 5: INVESTIGATION 
PRACTICE 
5.1 INTRODUCTION 
OF CURRENT BRIEFING 
Previous chapters have explained the briefing process and client' s requirements In 
detail. From the literature review, meeting clients ' requirements can be better achieved 
if these are fully captured and discussed at the briefing stage. This chapter discusses the 
results of surveys into current briefing practice and industry perceptions of the 
integration of whole life performance (WLP) considerations into briefing. 
S.2 INVESTIGATION OF CURRENT BRIEFING PRACTICE 
1n order to find out the current industry practice on briefing it was considered 
worthwhile to conduct some surveys with industry professionals. Two types of 
investigations were selected to fmd out how briefing and WLP are perceived among 
industry practitioners. Firstly, a questionnaire survey was undeltaken to appraise the 
current practice. Secondly, semi-structured interviews were conducted with a few 
selected professionals to provide an in-depth perspective on the current briefing process. 
5.2.1 Questionnaire Survey 
The questionnaire survey aimed to gather rich qualitative information from various 
organisations throughout the United Kingdom construction industry. The questionnaire 
survey posted is attached in Appendix B. It was sent to a set of construction 
practitioners throughout the UK based on BRE database and also some from the 
internet. One hundred and fifty questionnaires were posted to a random selection of 
clients, consultants and contractors of varying sizes and spread throughout the whole of 
the UK, and to different types of clients in both public and private sector. The overall 
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response to the postal survey was 25% with 1 % incomplete and unsuitable for use in the 
analysis. Thus, only 24% of the sample was analysed. The reply from 36 respondents 
was reasonably sufficient to assess current practice and views from construction 
participants in order to identify the opportunity for improving the client's sati sfaction. 
The results received from the survey are presented in the next section and compared 
with results acquired from the interview. Where relevant, some issues were categorised 
into groups, and then organised into percentages, starting from a basic definition and 
moving outwards to understanding the current practice of briefing. Following thi s, the 
efficiency of the current briefing practices were established. This also indicated the 
level of the integration of WLP into briefing. 
5.2.2 Interviews 
In addition to the questiolmaire survey, semi-structured interviews were conducted with 
various professionals. This aimed to clari fy the findings from the questionnaire survey 
and identify the scope for improving current briefing with client's representatives. 
Interview questions (Appendix C) were designed to explore the current practice of 
briefing, how decisions were taken, finding options for improving briefi ng tlu'ough 
WLP, where possible, what benefits would be gained with the application of WLP 
issues. There are also a few questions rai sed during the interview survey Wllich aimed to 
clarify further the results obtained from the questionnaire survey. 
The survey also included the views of industry practitioners on the functionality of the 
facility and integration of WLP during briefing. Interviews with key professionals have 
helped to establish the degree of consideration, the reason behind decisions taken and 
the perceived benefits of briefing in satisfying clients' requirements. 
Requests were sent to four selected clients' representatives with the aim of eliciting 
quali ty information to enhance the questionnaire survey. These professionals were 
selected, as they work closely with clients throughout the development and responsible 
for completing the proposed development meeting the client's requirements. They 
represent the client during the inception stage of a project and ensure that the proposed 
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development meets the client's needs. A sample of the interview questions is attached 
in Appendix C. Their valuable inputs indicated feasible opinion in finding out the 
opportunity for improving the current briefing process. All the requests received 
positive responses . The feedback from the interviews was recorded for detailed analysis . 
Where relevant, the findings are compared with the results from the questionnaire 
survey and presented in Section 5.3 . Before finishing the interview, the interviewees 
were requested to fill in a short questionnaire (Appendix D) to find out the viability of 
the suggested approaches in improving briefing as well as clients' sati sfaction. 
5.3 FINDINGS ON CURRENT BRIEFING PRACTICE 
The findings on the current briefing practice were analysed and discussed based on the 
feedback received from the questionnaire and semi-structured interview surveys. Some 
of the questions were mentioned in both types of survey but some were specific to the 
interview survey to gain in-depth opinions from the interviewees. The following 
discussion is organised into four main topics, i.e. Briefing process, whole life 
performance, integration of WLP into briefing, and the use of information tecll11ology 
during briefing. 
5.3.1 Briefing Process 
From the questionnaire survey, most of the respondents refer either to certain existing 
methodologies or their own customised briefing guide to ensure that most of the key 
issues are discussed at the briefing stage. A majority of the respondents (64%) indicated 
that they use a standard methodology in developing the project brief, whilst the 
remaining 36% do not u'se any standard methodology and did not state the reasons for 
not doing so. Among these standard methodology users, 57% refer to existing standard 
methodologies, the three most popular being Housing Need Agreement (17%), Royal 
Institute of British Architects (RlBA) Plan of Work (13%) and a brief provided by the 
client (13%). Several other less popular methodologies make up the balance (14%). 
Some 26% of users customise, design and develop their own briefs as they progress, 
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whereas the remammg 17% refer to some brief checklists (e.g. BSRIA, CIRIA) 
available in the industry. Figure 5.1 swnmaries these results. 
Customise 
26% 
14% 
Checklist 
17% 
.. 
. . 
HNA 
17% 
RIBA 
13% 
Brief from Client 
13% 
~ : : : : : : : :1 Existing Standard 
I I Non Standard Methodology 
Figure 5.1 Use of Standard Methodology During Briefmg 
From the above pie chart it is obvious that many of the respondents (26%) customise 
and create their own brief along with the project and there is no single standard 
methodology that is universally adopted. 
From the interviews, it was revealed that the Housing Need Agreement does not help in 
developing a brief. It only provides the basic needs required to be incorporated into the 
design for housing projects. This is not substantial as there are other external issues (e.g. 
sustainability and whole life costing) that are not included. Whilst the RIBA Plan of 
Work provides a good guideline for briefing, it does not play an active role in 
developing a better brief. There is still the lack of a standard procedure or methodology 
for briefing especially as all clients are different and have different requirements . Thus, 
there is the need for a standard methodology to improve the briefing process so as to 
tolerate different types of client with varying requirements. 
The interviews also aimed to find out the process of formulating clients' wishes and 
needs. All the interviewees agreed that thi s takes time and no shortcuts are acceptable. 
The communication between the briefing tean1 and the client is crucial and improves 
with time spent together. One of the interviewees acting as a client's advisor stated that 
he had spent up to 3 months in the client's office. He strongly recommended this 
approach as it helped him to understand the practicality of the facility that the client was 
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expecting. Other interviewees suggested that more meetings amongst the briefing team 
would signi ficantly improve the clarification and understanding of clients' 
requi rements. This also helps to ensure that the clients' requirements are expressed in an 
understandable fo rm. All the participants agreed that the clients should spare more time 
for briefing to ensure most of their requirements have been appropriately captured so as 
to reduce uncertainty in the later stages of the project. In reality, time constraints have 
always tlu'eatened the time spent in briefing. Indeed, the effect of limiting the time spent 
in briefing has always been overlooked. Therefore, clients should be alerted that it is 
worth spending time on briefing to ensure their requirements are fully understood and 
well captured by the briefing team. 
5.3.1.1 Functional Briefing 
A few questions were designed to explore the respondents' appreciation/perception of 
the term, ' functional briefing (FB)'. Most of the respondents had heard about FB (81 %), 
with 43% of these of the view that the contents of the brief are mainly a description of 
the functions of the building. Respondents included issues related to the physical 
environments, poss ible use of the fac il iti es, and end-users' requ irements amongst issues 
that are relevant in the FB. Tt was noticeable that issues relevant to li fe span, 
sustainability and cost were rarely stated as being part of the FB. Only 19% of the 
respondents were unaware of FB. 
The interviews confirmed that the respondents' understanding of functional descriptions 
of a building is superficial and fwther training is needed in order to implement it dur ing 
briefing. Issues related to life span, sustainability have started getting attention from the 
industry but have not been thoroughly implemented. All the interviewees were very 
supportive of the integration of FB into briefing and agreed that the brief should 
describe the functionality of the expected faci lity. In addition, WLP should become one 
of the main issues in drafting the brief. These were expected to result in better briefing 
and promote a great understanding not onl y amongst the briefing team but a lso the 
design team. 
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5.3.1.2 Contract Documenls 
Only one of the interviewees did not agree that the brief should be part of the contract 
documents. The interviewee believed that all the client requirements should be well 
studied and incorporated on the contract drawings and specifications. However, the rest 
of the interviewees strongly agreed that the brief should be part of the contract 
documents so that the consultants are responsible for counter-checking and ensuring 
that the clients ' requirements are incorporated into the design. Therefore, it was 
recommended that the brief be included in the contract documents since it is not a 
confidential docwnent; in fact all the construction participants should be fully aware of 
the clients' requirements. Similarly, the 'whole building' design approach requests the 
members of the planning, design and construction team to look at the materials, systems 
and assemblies from many different perspectives (Prowler, 2004). 
5.3.1.3 Quality Brief 
All the interviewees agreed that a quality brief contributes to the success of the project. 
The comments received were: 
• ' If you do not know what you want to achieve, how can you measure your success?'; 
and 
• 'Quality brief avoids misunderstanding' . 
To attain a quality brief, needs contribution from all project participants. All the 
interviewees supported the involvement of contractors and end-users at the briefing 
stages. It would be beneficial to clients; especially the end-users who maybe familiar 
with the facilities they are expecting. The interview results also confirmed that the 
appointment of a briefmg facilitator during briefing is helpful. In short, the success of a 
development in satisfying the clients' requirements is not restricted to the inputs from 
the design team but all the project participants. The involvement and contribution of a 
faci litator, design team, end-users and contractors would prove to be valuable and 
helpful in developing a quality brief. 
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53.1.4 Outline Procedures 
Not all the interviewees supported a standard outline procedure in briefing that would 
help to encourage a better briefing process. The comments received varied from client 
to client therefore it is hard to adhere to a standard procedure. However, drafting a short 
li st of topics to be di scussed before briefing received a good support from the 
interviewees. This would ensure main topics are di scussed and avoid being overlooking. 
It is obvious that a list of topics describing the main issues of the development carry 
important credit towards the success of the development in meeting the clients' 
requirements. The next section analyses the relevance ofWLP issues in meeting clients' 
needs. 
5.3.2 Whole Life Performance (WLP) 
The view of the industry practitioners WLP issues are discussed in two parts: firstly, the 
issues covered during briefing are examined to detennine whether they are related to 
whole life performance; and secondly, industry wlderstanding of WLP issues is 
di scussed. 
5.3.2.1 Issues Covered During Briefing 
The respondents' views on the issues that should be included in the project brief were 
also explored in the questionnaire survey. Generally, the issues suggested are different 
from what have been applied in practice (e.g. cost-related issues). Maintenance, 
operation and energy consWllption were the main issues suggested by 56% of the 
respondents, as not having practically explored. 22% of the respondents commented that 
replacement and flexibility of the design should be included. Other suggested issues 
include the review of durability (14%), sustainabi lity (14%), life expectancy (3%) and 
historical data (3%) as shown in Figure 5.2. These issues are closely related to the WLP 
issues and are to be discussed during briefing. 
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Figure 5.2 Issues Covered During Briefing 
5.3.2.2 The Understanding of WLP Issues 
The question of the understanding of WLP issues is perhaps the key issue within 
questionnaire survey. The questionnaire survey indicates that the most important issue 
in WLP is maintenance (63%), fo llowed by energy cost (59%), sustainabi lity (58%), 
durability (56%), and life cycle for the material (52%). Among the listed issues, 
demolitionldecommissioning has the least impact (20%) on WLP (see Figure 5.3). 
With reference to the above analysis, the majority of respondents (63%) explained that 
if the faci lity were not maintained at a satisfactory level, the build ing would not serve 
the expected purpose in generating revenue fo r the client. In addition, it is not 
economical to design a facility that involves long-term high-energy cost. Inevitably, 
most of the respondents were aware of the importance of carrying out the expected 
functions. They were also concerned with the possible disturbance to the building from 
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failing to perfonn the functions appropriately. WLP study incorporated with proper 
operation, low maintenance and operation of the component are critical to improve the 
client's satisfaction. The energy cost reflects the actual financial commitment, and 
sustainability is equally crucial. The durability and reliability of components wi ll also 
indirectly affect the operation of the building. 
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Figure 5.3 The Importance of Whole Life Performance Issues 
A wide variety of views were received, demonstrating that there is no common 
understanding of WLP. However, the replies demonstrated that all the respondents were 
aware of WLP and knew at least some of the issues involved. None of the responses 
indicated a complete lack of understanding of WLP. The questionnaire results have 
been categorised into the four main aspects of WLP suggested by BRE, i.e. Economic, 
performance and functionality, physical and environmental. The concept of WLP has 
been analysed and clearly indicated that none of the respondents included all four of 
these aspects. The grouping of the responses according to the four themes included in 
the WLP perfonnance studies is summarised as fo llows: 
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• WLP has an economic impact and cost element (78%); 
• WLP involves the performance and functionality of the building (36%); 
• WLP refers to the physicality (i.e. the standard, quality and specification) of the 
building (17%); and 
• WLP relates to environmentallsustainability of the development (8%). 
A significant majority of respondents (78%) indicated that studying the economical use 
of components in meeting the client's needs implied the consideration of WLP. Indeed, 
the application of WLP issues is not limited to cost but all aspects of the facility's 
performance as defined by the client's requirements. It is obvious that respondents held 
the view that studying at least one of the above themes implied the consideration of 
WLP. The understanding of WLP is therefore limited; it is useful to prepare a list of the 
issues that are related to WLP so that these are discussed during briefing. 
The interviews confirmed that the understanding of WLP issues is limited. Although 
PFVPPP projects have considered WLP during briefing, this is only to a limited extent. 
Some of the issues are superficially discussed and rarely followed up with a proper 
strategy. In fact some clients are still not fully aware of the impact of the performance 
on the facility on their investment. Therefore, decisions are made on lowest capital cost 
rather than the whole life cost of the facility. Indeed the clients' advisor and briefing 
tean1 should be responsible to make clients aware of the impact of the failure of the 
facility in maintaining the expected performance. 
5.3.3 Integration ofWLP into Briefing 
It is usefu l to find out the current practice of integrating WLP into briefing. A 
significant number of respondents (75%) consider WLP issues during the project brief. 
Of these, 74% considered focusing on cost-related issues as implying the 
implementation of WLP. Issues related to functionality were hardly discussed (4%) 
whilst only one of the respondents included the study of durability, functionality, 
sustainability issues during the briefmg stage. None of the responses indicated a 
complete lack of understanding. It is obvious that the concept of WLP is not new to 
respondents but the understanding of its contents requires attention. 
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A large proportion of respondents (81%) proposed that WLP issues should be discussed 
and analysed between the client and design team during the briefing stage. In addition, 
72% of respondents stated that WLP is not comprehensively integrated into briefing 
di scussions in a well-structured manner. In fact, the WLP issues were superficially 
discussed without detailed follow up. The interviews confirmed that the integration of 
WLP during briefing is advantageous to the clients and briefing team as well as the 
design team. It can reduce urmecessary changes at the later stages of the project and it 
gives the clients a better opportunity to understand their proposed development. 
5.3.3.1 [mpaCI ofWLP Issues 
More than half of the respondents (61%) received feedback on the impact of WLP 
issues whereas 39% received none. Of those receiving feedback, 65% received their 
feedback from end-users; generally, thi s is reliable feedback, as end-users understand 
their buildings best. Subsequent feedback is mainly from historic cost data (48%), based 
on their inspection and analysis (35%), and predictive methods (32%). 
It is obvious that the end-users are concerned wi th the performance of the facility they 
are expecting, therefore, the involvement of end-users during briefing will contribute 
significantly toward a development meeting the client's needs. The utility and quality of 
the brief can be continuously improved with the input of feedback from previolls 
projects. Feedback to the client organisation as well as the design and constTUction team 
of the lessons learned and cOI11fl1ents from the facilities management tean1 and end-users 
will enhance the performance of the briefing process in future developments (Othman, 
et aI , 2004). 
5.3.3.2 Incorporaling WLP inlo Funclionai Briefing 
The findings from industrial professionals on the integration of WLP into briefing are 
important to ensure the practicality of the approaches in improving clients' sati sfaction. 
All respondents had a positive view towards incorporating WLP issues into fW1ctional 
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briefing. A majority of respondents (61 %) stressed that the quality and performance of 
the end product will also be improved. In add ition, there are other benefits which 
include a clearer understanding of the client's requirements, promoting sustainability 
issues, ease of monitoring the project, and less di sruption to the end product. The 
interviews also confirmed that incorporation of WLP into functional briefing will be 
beneficial to clients. In particular, descriptions in fWlctional terms are expected to 
provide a clearer perception to project partici pants. 
In order to implement WLP into briefing, it is crucial to educate not only cli ents but also 
the briefing team including the design tean1 to be aware of the impact of WLP towards 
clients' satisfaction. In fact, all the project participants should have knowledge of WLP 
in order to ensure the concept of WLP can be implemented successfully. Similarly, the 
'whole building' design approach asks the members of the planning, design and 
construction team to look at the materials, systems and assemblies from many different 
perspectives (Prowler, 2004). 
Generally, all interviewees strongly supported the proposal that the client incorporates 
WLP into functional briefing due to the following (sentences are amended for ease of 
reading): 
• Typically there is a defmed operational and contract period to consider i.e . 2S or 30 
years; 
• WLP should be an issue for all projects; 
• Only looking at initial cost is short sighted; 
• Need sustainable development for future ; 
• Enhance value for money considerations for the client; and 
• More practical and suitable data. 
It is clear that integration of WLP into briefing is practical and receives a positive 
response from the professional practices. In order to promote this concept, the clients ' 
consultants have to play a vital role to educate the clients to be aware of the impact of 
WLP, as ultimately this is what the clients agree to commit to, otherwise future 
amendment would be costly. 
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As discussed earlier the quality of the brief is important in ensurmg the clients' 
requirements are fully incorporated into the design. A checklist that lists all the main 
features of WLP would be helpful to ensure essential issues have been reasonably 
considered. 
Therefore, it is critical to assess the extent of WLP being considered during briefing. 
This would justify the understanding of the briefing tean1 and clarify clients ' 
requirements before detailed development. However, it is worthwhile to fmd out 
whether the use of information technology would improve briefing. 
5.3.4 The Use of Information Technology (IT) During Briefing 
Information technology (IT) has been getting more attention fTom the construction 
industry to improve efficiency. From the questionnaire survey, IT tool s are used by 58% 
of respondents in developing a project brief. Of this percentage, 81 % use Microsoft 
Excel to manipulate cost. Less than half of the organisations (42%) do not use any form 
of IT during the briefing stage. Cost evaluation using IT is normally carried out to 
translate the client's need into a cost plan in most cases. Only 2% use MS Excel to 
create a matrix to evaluate and prioritise the full range of client's requirements. Most 
respondents use MS Office packages for certain definitive tasks rather than analysing 
client's requirements with specific software. The ClientPro system developed by 
Kamara and Anumba (2001) is intended to address this and provides a structured 
approach. 
Microsoft Project is used for scheduling! project planning. The Housing Qual ity 
Indicator (HQ!) system is used in 52% of the organisations. HQI system is a 
measurement and assessment tool designed to allow all potential or ex isting housing 
schemes to be evaluated on the basis of quality rather than simply cost (Housing 
Corporation, 2000). 
From these responses it can be observed that the application of IT is not comprehensive 
in the briefing process although some respondents are using existing IT 
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systems/programmes (e.g. HQA Programme for the project brief but this [s only 
applicable for housing). 
This project is seeking to extend existing methods by developing a framework that 
faci litates the integration of WLP issues into the early functional briefing stages of a 
project. The survey presented here confirms the need for this, as there is poor 
understanding within the industry of how this should be achieved. 
From the survey, 83% of non-standard users use IT to assist in the preparation of the 
project brief. This implies that the majority of respondents are trying to use IT to 
develop a standard methodology to assist them during briefing. 
The interview results confirmed that an automated tool that eases the integration of 
WLP into briefing would be welcomed. All interviewees would be prospective 
pW'chasers depending on the cost and its effectiveness. 
5.4 DISCUSSION 
Industry professionals are aware of functional briefing and issues related to WLP, but 
the level of understanding is limited. It is crucial to educate briefing tearns ~Jl1 the issues 
related to WLP as well as functional briefing. This will ensure that briefll1g is conducted 
effectively in functional terms so that they are understandable by most project 
participants. 
The integration of WLP into functional briefing received encouraging support from 
industry professionals. The survey results confirmed that a list of related issues would 
be useful to ensure WLP issues are adequately di scussed during briefll1g. As a result a 
list of assessment questions that describes WLP issues in functional terms would be 
helpful. Since the clients' requirements vary with the requirements of the development 
assessment questions that allow flexibility in prioritising the clients ' requirements 
would be advantageous. 
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In the light of the foregoing, it is important that a standard and innovative methodology 
should be developed and intt'oduced for briefing, which can serve as the initial reference 
point in the preparation of the project brief. A standard methodology will also save time 
for those who wish to adopt the WLP approach at the briefing stage. An automated 
assessment tool that allows briefing teams to evaluate the clients ' requirements in terms 
of WLP issues wou ld be useful to ensure the success of the project in achieving client 
satisfaction. This will allow the briefing (eanl to act proactively towards resolving any 
conflicts before detailed development. 
5.5 SUMMARY 
The integration of WLP issues into briefing not only improves the briefing process by 
stimulating an investigation of the WLP of the proposed facility but also promotes 
sustainable development for the future. The application of WLP will make the client 
aware of their actual commitment and promote a better understanding among the team. 
All the consultants interviewed agreed that a quality brief does have significant impact 
on the success of a project. If the design team fails to understand what the client wants 
to achieve, it would not be possible to measure the success of the project. 
It is important to educate all the project participants to be aware of the impact of WLP 
issues on the success of a project. Nevertheless, tbe application of IT is well accepted by 
the industry during the briefing stage, but there is an acute absence of appropriate 
software or methodology for IT to be properly integrated at this stage. The details of the 
approach proposed in this thesis for addressing this is presented in the next chapters. 
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CHAPTER 6: SYSTEM DEVELOPMENT AND OPERATION 
6.1 INTRODUCTION 
This chapter provides a brief overview of the development of the whole life 
perfo rmance (WLP) tool for constructi on projects. It describes how the tool can assist 
the briefing tearn to enhance the quality of a brief in meeting clients' requ irements. It 
also explains the use of the tool and the recommended methodology for the briefing 
team that can be adapted to various types of project with different types of clients' 
goals. 
6.2 DEVELOPMENT ISSUES 
6.2.1 Objectives 
The development of the whole life performance assessment tool (WLPA T) aims to 
improve cl ient satisfaction. It was a response to the concept of Buildi ng on Success 
developed by the Office of Government Commerce to take forward the need, fo r 
improvement in construction procurement (OGC, 2003a). The objecti ves of the 
WLPAT are: 
• To help the briefing tearn captw'e and understand the clients' requirements; 
• To assess the application of WLP issues in meeting the clients' requirements; 
• To evaluate the quality of the brief in capturing clients' requirements; 
• To higWight the issues that are worthwhile to review in meeting the clients ' needs 
and budget; and 
• To provide a systematic integration of WLP issues during briefing. 
To attain these objectives it is sensible to understand the relationship between client's 
value and WLP issues in detail. 
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6.2.2 Values of Client's Requirements 
Every client has their own set of requirements for their proposed facilities; it varies 
from client to client as well as from project to project. From the general perspective of 
the client, the end product should not only represent value for money but al so function 
smoothly according to their goals. Generally WLP based on three basic values (i.e. 
whole life value, process value and technical value), should be the fundamental 
perception in meeting their goals. It should be noted that their requirements with respect 
to these three values would vary from client to client. This developed methodology, 
therefore, focuses on the global requirements, which allows clients to express their 
requirements appropriately to reflect their needs. It also ensures that the issues are 
described in functional terms to provide a clearer view and be easily understood by all 
the participants. This would ass ist the briefing team in documenting the client' s needs in 
functional terms. As a result, the brief prepared is clear and easily understood in a plain 
and unanlbiguous manner. 
6.2.3 Presentation of Whole Life Performance Issues 
Whole life performance issues can be categorised into three main values: these are 
whole life value (WL V) , process value (PV) and technical value (TV). Basically, a 
proposed development is a complex process requiring various teclmical skills to ensure 
that the completed project meets the clients' goals. The development will be designed 
according to clients ' goals to ensure they provide value for money. Usually, clients 
might fail to adequately articulate their requirements in a marmer that every participant 
can understand. Thus a list of WLP assessment questionnaire (see Appendix E) 
covering the three different values are crucial in capturing what the clients' are looking 
for. The WLP AT gives clients an opportunity to express their requirements clearly 
without any difficulty by entering the client's expected targets and subsequently 
compare these with the provisions that the briefing team has allocated. The differences 
in target rating and provision rating can indicate a mismatch during the briefing. The 
mismatch indicates that the briefing does not adequately capture the client' s 
requirements. The mismatch in the whole life performance values is presented in 
graphical format. Further review of the relevant issues can enhance the quality of the 
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brief by reviewing the provision of the brief prepared. Detailed discussion and analysis 
to make good before continuing with the design wi ll be conducted to avoid unnecessary 
events at the later stages . 
6.2.4 Mismatch Between Client's Targets and the Briefing Team' s Provisions 
In order to find out the mismatch between cl ients' aspirations and the briefing team' s 
provisions, it is suggested to have two sections to compare the desired with the 
proposed. Therefore the assessment questionnaires are designed with two main 
colwnns, i.e. target and actual (Figure 6.1). This allows users to reflect on what the 
clients are actually targeting with what has been actually considered. Users wi ll fill in 
the described issues according to the extent of the brief prepared and the level that the 
client is targeting. The ratings can be carried out either individually or collectively 
rating among the briefmg team. These ratings wi ll then be analysed in percentage terms 
and presented in various graphs. The mean score/rating of the issues associated with a 
particular heading is calculated and swnmarised. For example, 4.273 is tbe mean of the 
issues associated with policy/strategy and plan, whi lst 4.063 is the mean of the 
sustainable/ environmental issues, which include policy, environment, energy, waste 
and pollution (refer to Appendix E for detail s). Similar calculations apply to the 'Gap' 
column; the only difference is that the mean is presented in percentages. 
During the analysis process the questionnaire generates a checklist that allows users to 
be alerted of the mismatch issues. It creates awareness of the ir deficiency in 
understanding the clients' requirements. This mismatch wi ll then be interpreted in terms 
of three satisfaction levels, i.e. over satisfi ed, satisfied and not satisfied . Every client has 
a different level of satisfaction. It is therefore crucial to provide an opportunity for the 
client to specify their satisfaction benchmark. Therefore, the briefmg team is given an 
opportunity to specify the benchmark of tbe satisfaction level as some clients target a 
higher benchmark compared to others. The difference is derived based on the 
percentage, the difference of rating on the brief prepared and the rating that the client is 
targeting. The benchmark level can be flexibly adjusted according to the level that has 
been agreed by the briefing team as well as the clients . The mismatch in the design can 
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be illustrated using different graphs, providing a clearer indication of the value as well 
as elements that are mismatched. 
INTEGRATION OF WHOLE LIFE PERFORMANCE INTO THE BRIEF 
First part is the Importance of the particular issue to the project and second is the 
extent of provision in the brief. 
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Figure 6.1 Whole Life Value Assessment Questionnaires in WLPAT 
6.2.5 Translation and Presentation of Requirements 
As discussed earlier in Section 6.2.4 the clients' target value can be compared with the 
actual provision that has been allocated in a brief. A percentage is used in the analysis 
as it offers a clear indication of the extent of the brief in meeting the clients' needs. The 
reports are presented in two different graphs to give users a clearer idea as shown 111 
Figure 6.2. 
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Users can refer to various graphical reports to understand the level of mismatch in their 
brief. They have an option to find out the mismatch of the three main values, they can 
also further find out what are the issues that contribute to the mismatch by clicking on 
the value. These reports assess whether the brief adequately reflects the client's 
requirements. It is therefore possible for the briefing team to find out the values that are 
mismatched at the early stage of the project and attempt to correct it. Discussion among 
the briefing team to amend the mismatch issues in the brief prepared and agreed with 
client will improve or will overcome miscommunication. Lastly, a quality brief that 
accomplishes client ' s needs will be delivered. 
Whole life 'enormance 
... 
. , 
~ - ... lo" ... 
... 
-
-
... 
-
Figure 6.2 Sample Graphical Report 
6.2.6 Integration of Whole Life Performance Considerations into Briefing 
It is suggested that the earlier WLP issues are incorporated into the design, the better the 
quality of the end product in meeting the client's needs, Therefore, inception would be 
the best stage for this integration. Awareness of the issues that fall short of what the 
client is looking for would be advantageous to the briefing team and the client before 
signing off the brief. Therefore, an agreement from the client on the issues noted in the 
brief is critical to complete the proposed facility that meets the client's expectations. 
Issues that are either overlooked or over emphasized should be ilighlighted before detail 
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design to minimise changes at the later stages. Therefore, a list of assessment 
questionnaires (Appendix E) covering three different values was des igned to capture the 
main issues that affect the proposed development. 
The design assessment questionnai res can be used at any point during briefing as well 
as before. Clients can either use this questionnaire to brainstorm the issues that are 
importan t or evaluate the quali ty of the brief that has been prepared. Clients can provide 
the completed assessment questionnaire to the briefing team and fo llow up with detailed 
discussions. This wi ll then lead to better understanding between the briefing team and 
the client. Consequently, thi s will reduce conflict and misunderstanding between clients 
and the briefing team, and fw·ther reduce urmecessary time spent in clarify ing what the 
client is seeking. 
6.3 SYSTEM ARCHITECTURE 
In order to establish the effectiveness of the brief in ensunng that the client 's 
requirements (as captured in the brief) adequately cover WLP issues, a list of 
assessment questions is considered important. A set of WLP assessment questio rmaires 
was developed to assist the implementation of capturing client's requirements in 
construction. The methodology it represents is structured and focuses on the broad-
spectrum of issues that satisfies the cl ients' needs. The questiormaires were designed in 
functional terms in order to promote better understanding from all the project 
participants . It is useful fo r users to fi nd out the mismatch in design before the detailed 
design is completed. It could also be easil y accepted and applied effectively if it were 
fac ilitated with information technology. The aim of this tool is to simpli fy the process 
by using the WLPAT methodology. To keep the WLPAT simple to operate, the system 
consists of three main modules, illustrated in Figure 6.3. These are: 
I. Introduction Module; 
2. Whole Life Performance Assessment Module; and 
3. Reports Module. 
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The introduction module provides the background information to the tool and the 
mechanism of WLPA T. It gives users an understanding of how the tool is structured, 
describes its benefits, and when it can be used. The whole life performance assessment 
module assigns the relevant ratings to the responses to the questionnaire and prepares 
the data for the analysis. The data will then be processed for the reporting module. The 
reporting module generates the results in various graphs. 
User Interface I 
Introduction Whole Life Performance Reporting 
Module Assessment Module Module 
! 
Analysis 
Data Storage & Calculation 
(Whole Life Value & Technical Value & Process Value) 
Figure 6.3 Architecture of WLP A T 
Lastly conclusions and recommendations are drawn and presented to users or clients. 
The assessment questionnaire, reports and conclusion are interrelated, therefore users 
are encouraged to follow the arrows indicated when using the tool. An introduction 
module will only be referred to if the users has no knowledge of WLPA T and is 
interested to understand the overall architecture of WLPAT, otherwise users may start 
with the whole life performance assessment module. 
6.4 DEVELOPMENT ENVIRONMENT 
One of the main motivators for the development of the automated WLP A T is to ease the 
integration of WLP issues during briefing. Most users are unwilling to attempt to use a 
new innovative tool if it takes time to understand and operate. Therefore, WLPA T is 
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designed with a software package that most construction participants are familiar with 
i.e. Microsoft Excel therefore allowing them to exploit WLPAT without any difficulties 
6.4. 1 Assumptions in Developing the Prototype 
In the development of the WLPAT, it was assumed that: -
There are different types of cl ient with different needs and knowledge. Therefore the 
WLPAT is designed to give clients flexibility in expressing their targeted satisfaction 
level for the proposed facility. The target level will be compared with the concept of the 
briefing team. Issues described in the assessment questions are helpful in generating 
thoughts among the briefing team on the client's perceptions. From the mismatch and 
what has been actually assessed, thi s will provide the client with a good idea of the 
necessary actions that should be undertaken before the development of the detailed 
design. 
Briefing teams usually make decisions on the development of the brief and the level of 
implementation can be very subjective especially as some issues can be discussed under 
certain values while leaving out certain areas. Therefore, some assessment questions 
overlap with the intention to minimise the di fferent perceptions of the design team. This 
wi ll help to simulate the conflict in understanding WLP issues. 
It is crucial to find out if the understanding of the design team is close to the cli ents ' 
perception so that the end product is meeting the clients' requirements. Therefore, the 
tool is trying to abstract what the clients ' aims are or what the brief is seeking to 
achieve. In the process of using the tool, awareness would develop and the briefing 
team would start to realise the approaches necessary needed to overcome any 
shortcomings. 
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6.4.2 The Nature and Scope ofthe Tool 
Research has shown that the later the change the higher the cost of change (Kelly and 
Male, 1994). Usually the early stages of the project capture the clients' objectives and 
requirements fo r the proposed deve lopment i.e. briefing. Various professionals will be 
ca ll ed upon to develop the client' s brief so that it can be expressed in an understandable 
format fo r the detailed des ign. Therefore in order to reduce the cost of change more 
attention should be given to the inception of the project. 
Abstracting clients' needs can be very lengthy and confusing, depending on how 
experienced the clients are. Therefore the WLPA T is designed to capture the general 
issues such as whole life costing and sustainability, which are not only getting more 
attention from the public sector but also from the private sector. WLP issues that 
encompass the global issues and affecting the future environment are the bes t briefing 
topics for ensuring clients' objecti ves are properly dealt with. 
The tool design is trying to implement a methodology with an aim to improve the 
construction process in meeting clients ' requirements based Dn the shortcomings of 
current practice. The automated WLPAT encourages knowledge contribution from past 
developments. Therefore, WLPAT can be updated easily, unlike other tools that only 
support briefmg at the operation and implementation level. Effort from all the project 
parti cipants is crucial to provide a more practical methodology in assessing the 
mismatch between what the client is expecting with the brief prepared. 
6.4.3 The Needs of lnfonnation Technology fDr WLP A T 
Most projects are run on a tight schedule in order to complete as soon as possible so as 
tD generate revenue fo r the clients. The inception stage of the project is usually 
compromised with the design starting befDre a thorough study on the clients' needs has 
been completed. The adoption of new procurement methods such as concurrent 
engineering may leads to higher costs Df change if the detailed design has not taken into 
account all aspects of client's requirements. Since construction on site is carried out 
concurrently with the design, it may incur lots of unnecessary changes especially as 
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most decisions are made before detailed design. More time and effort wi ll be spent to 
rectify any mismatches between the design and the clients' expectations. 
Due to the time constraints allocated for most projects, an automated WLP AT is crucial 
to support and save time to find out any mismatched issues. An easily operated tool , 
which can generate a clear report of any mismatches in the brief, wi 11 provide 
tremendous assistance to both the design team and clients. It is therefore important to 
use the tool during the inception stage of the proposed development. Information 
technology (IT) helps to present a series of elements, and mismatched issues in various 
graphical reports. 
6.4.4 System Development Process 
The development process recognises the importance of integrating WLP and makes this 
whole life va lue, process value, and technical value the main issue in the assessment 
questionnaires. The three WLP values should be adequately incorporated during 
briefing describing the expected functional performance of the facility. The tool , 
therefore, is established considering to these three sets of values: whole life value, 
process value and technical value. The development process for the system involved the 
fo llowing activities: 
• detailed analysis of the current tool used during briefing; 
• detailed analysis and discussion with industry practitioners, to identify the potential 
for improving briefing; 
• explored various IT software packages and analysis of the relevant packages suited 
to the development ofWLPAT in improving client's satisfaction; 
• phone discussions with industry practitioners' to develop the most appropriate 
mechanisms for ensuring the consideration of WLP issues at the briefing stage; 
• discussion with various consultants to comment on the WLP assessment questions; 
• industry review in conjunction with 7th Sustainable Design Network Meeting at 
Loughborough University; and 
• interviews with industry practitioners reviewing the system in detail. 
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In the implementation of the WLP A T, a general-purpose spreadsheet package 
(Microsoft Excel for Windows) was chosen. Most clients already have tnis software, 
therefore, it is easy for users to implement it without the requirement of additional 
licenses and involving minimal training. Microsoft Excel can do a variety of 
calculations and it can present the results in various grapnicaJ formats with simple 
progralllilllI1g. 
6.4.5 Development of the System within MS Excel 
The development of the automated WLP AT aims to provide a system that is easily 
operated without further training. The overall operation and flow structure of WLP A T is 
illustrated in Figure 6.4. 
I 
J, 
WELCOM:E SCREEN 
-" 
L-______ o_v_e_~_i_e_w ______ ~1 Whole Life Perfonnance Key Components 
CONTROL SCREEN 
I Assessment Questionnaire I 
Evaluate: the Extent of VJLP Provision in the Brief 
Client's Target I Actual Brief 
Calculate the difference between 
client "s target and provision made 
J. 
Error Checking (on completed assessment questionnaire) 
REPORTING SCREEN 
I Graphical Reports I 
J, 
I Benchmarking I 
I Recommendations -' 
Figure 6.4 System Operation Flowchart 
I 
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The ' Welcome Screen' gives an overview and the background of WLPAT, it aims to 
give a fundamental introduction to new users. Users that are familiar with WLPA T, can 
start from 'Control Screen ' at their own pace. Users can then fill in the assessment 
questionnaire on their own without recourse to help from professionals. Various 
features for error checking are incorporated in the system. A ' Warning message' 
supported with an explanation will appear to inform users if any data is entered 
incorrectly. If there are no errors or ratings missing in the assessment questions, any 
difference between the client ' s target rating and briefing team's provision will be 
calculated. 
Lastly, the ' Reporting Screen' will report the result in a graphical format. The graphical 
reports are linked to the data entered in the assessment questions and present the 
mismatch for the whole life performance. lndeed, users may view either the spider 
diagram or bar chart, at any point without having to complete all the assessment 
questions. A click on a particular issue, wi ll automatically lead users to the details of the 
issues. They can choose to view their reports at the leve ls that suit them. The three main 
values of the WLPA T report are presented (the left diagram in Figure 6.2) and users can 
click on the specific values or issues to find out the detail of the issues leading to the 
results. In addition, users are given an opportunity to enter the benchmarking level for 
the proposed development. Lastly the recommendations are analysed from the 
benchmark leve l determined by the client. 
A menu is created on top of every screen as shown in Figure 6.5; it leads users to the 
relevant parts of the system. For example, users can click on the 'overview' of the tool 
if they have any doubts or would like to better understand the tool. All the sheets are 
interrelated therefore changes in any input will automatically be updated and reflected 
in the reports. 
wl Al ,--- -
Figure 6.5 The Heading of WLPA T 
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The assessment questionnaire is implemented through a series of sheets in MS Excel. 
There are two main columns in the assessment questions as shown in Figure 6 .1. Users 
are requ ired to enter a weighting associated with each question in terms of the extent to 
what the clients are seeking with what the brief has considered. Users can also enter 
'zero' for issues that are not required or irrelevant to the proposed development. 
The assessment questiorUla ire's tables, error checking, reports and macros fo r the tool 
were designed using the fac ilities provided within MS Excel. All the reports, 
conclusions and recommendations are interre lated and are automatically updated when 
there is any change in weighting. However, WLPA T is fl ex ible and allows the user to 
add additional issues in the assessment questionnaire if they are relevant to the project. 
6.5 SYSTEM OPERATION AND FEATURES 
In order to encourage the use of the WLP assessment questionnaire, it is necessary to 
automate the design tool to ease its application. To achieve the outlined objectives of 
this study, WLP A T was designed to: 
• provide suffic ient and user-friendly route on the use of the tool; 
• allow fo r convenient entry, viewing and ed iting of info rmation at any stage; 
• allow for error checking by informing users of any error in inputting; 
• allow for clear graphical presentation fo r different values as well as issues; 
• allow for different levels of graphical reports acco rding to the requirements of users; 
• facilitate the generation of reports that can be viewed at the diffe rent stages; 
• fac ilitate the generation of reports with suggestions; and 
• allow for future integration with other briefi ng tools. 
6.5.1 Features of the System 
Various precautionary features are designed into the system to ensure the accuracy and 
smoothness of WLPA T. In the process of completing the assessment questiOlmaires, 
users are onl y allowed to rank the extent of the brief prepared based on a weighting 
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between 0 and 5. If a user accidentally enters 6, an alert box pops up (as in Figure 6.6) 
to inform users that only weightings from 0 to 5 are allowed. The alert box also explains 
the weightings. A built in validation mechanism is used to ensure that the correct data is 
entered. A hidden check is also incorporated into the tool for screening and highlights to 
users any issues that are missed. 
Clients' Targeting Level (0 -5) ~ 
The leve l that Clients are TARGETING must be between 0-5; 
0 : Not Requiredl Not Applicable 
5 : Very Important/ Fully Considered 
Cancel 
Figure 6.6 Stop Message 
Two types of graphical reports are presented as showed in Figure 6.2. The satisfaction 
level for each WLP issue is shown using three different colours (green, blue and red) 
representing over-secified, satisfied and unsatisfied respecti vely. The spider diagram 
allows users to view the gap between the client's target value and the value achieved by 
the brief being considered. The bar chart provides a better view on the percentages of 
the issues that fall in the three different satisfaction levels, e.g the sati sfaction level for 
WLV issues are combination of 37% over sati sfied, 12% satisfied and 51% not 
satisfied. 
In addition, users have an opportunity to decide the satisfaction level benchmark for a 
project since different clients have different expectation as shown in Figure 6.7. The 
level of satisfaction is proposed in percentage terms, i.e . the percentage difference 
between the target score with the actual score of the brief. Different clients have 
different satisfaction levels, for example some clients may agree that if the difference on 
target and actual is within 40% is good enough but some may only agree if the 
difference is not more than 15%. The benchmark can be established based either on 
individual or collective views. However, once the benchmark is inputted, users sti ll 
have a chance to re-enter a new benchmark if they find that it has been too demanding 
and most of the issues are not satisfied. 
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CONCLU ION Please enter the Benchmark Value ! 
Benchmark for the level of satisfaction in ~f the difference between Target and Actual 
Benchmark value of 
Elements 
Whole Life Value 
Process Value 
.oh,nio.1 Value 
= 
. . . :: : :: 
Figure 6.7 Benchmark Level and Conclusion 
6.5.2 Measuring the Mismatch of the Brief Prepared 
The gap between the target scoring/rating and actual is basically the difference in the 
value input. When the target value is 5 and the actual is 3, the gap will be calculated by 
finding out the variance, if it is positive the value will be a llocated as over-specified 
whi le unsatisfied is used for negative values (e.g. target value is 2 and the actual is 4, 
thus 2-4 is negative 2). When the difference between target and actual is zero it will 
indicate satisfied. However, the overall satisfaction level of the element is measured in 
percentage terms to provide a clearer indication to users. The satisfaction level may 
vary for different developments. Figure 6.2 shows the proportion of the satisfaction 
level clearly indicated in the bar chart for different values. The overall satisfaction level 
is determined based on the benchmark level entered in the ' Reporting Screen' 
6.5.3 Using the Automated Whole Life Performance Assessment Tool (WLPAT) 
When the system is started, a welcome screen is displayed (see Figure 6.8) together 
with the route that users will go through to use WLP AT. It is designed to be simple so 
that it can be easily followed. 
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Figure 6.8 Welcoming Screen 
Welcome Screen 
The overview of the WLPAT is given. Users may click on 'big question marks ' (see 
Figure 6.8) for more information on the automated WLPAT. The key components of 
WLP issues are clearly ill ustrated in Figure 4.4. Questions that frequently arise from 
new users are elaborated in this screen: 
• What is WLPAT? 
• When to use WLP A T? 
• Who should use WLP A T? 
• Benefits ofWLPAT? 
Control Screen 
Assessment questionnaires are designed considering the WLP Key components in the 
headings and sub-headings shown in Table 6. l. In thi s assessment questionnaire users 
only need to fill in the columns highlighted in orange. However, in order not to confuse 
users, a special condition has been incorporated so that other cells in the form will not 
accept any inputs . A message box as shown in Figure 6.9 informs users that no 
modification is allowed in a given cell. 
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Table 6.1 The Heading and Sub-heading for WLP Key Components 
C: TECHNICAL 
A: WHOLE LIFE VALUE B: PROCESS VALUE 
VALUE 
A I : Sustainable/ B I : Management! C I: Background and 
Environmental Business Strategy History influences 
A I-I: Policy/ Strategy/ Plan 82: Procurement C2: Functional 
A 1-2: Environmental B3: Supply Chain C3: Physical 
AI-3: Risk C4: Req uirements/ 
A 1-4: Energy Constraints 
AI-5 : Waste 
A 1-6: Pollution 
A2: Social 
A2-1 : Activities 
A2-2: Health and Safety 
A3: Economic 
A3-1 :Economic Cost Benefit 
Analysis 
A3-2: Financial Cost Benefit 
Analysis 
A3-3 Whole Life Cost 
Microsoft Excel ~ 
The cell or chart you are trying to change is; protected and therefore read-only. 
! To modify a protected ceU or chart, first remove protection using the Unprotect Sheet command (Tools menuj 
Protection submenu), You may be prompted for a password. 
Figure 6.9 Message Box 
Once the user enters the ratings in the column 'TARGET' and ' ACTUAL', the gap 
between these two ratings is automatically calculated and highlighted in three different 
colours. If the gap is highlighted in green, it indicates that the particular issue is 'over-
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satisfied' in the brief. Blue and red correspond to 'satisfied ' and ' not satisfied ' 
respecti vely. The di fference in the rating and the colour assists the briefing team to be 
aware of the gap/mismatch of the brief prepared when filling in the assessment 
questions. 
Reporting Screen 
Finally, users can click on ' Reports' to visuali se the results of the assessment. A sample 
of a report is shown in Figure 6.2 with two types of graphical reports side by side 
offering users a better view of the sati sfaction level for a particular WLP issue. 
Nevertheless, a click on the conclusion and recommendation will lead to the 
recommendation screen (Figure 6. 10), which summarises the overall sati sfaction level 
fo r the three values that contribute to WLP. Similarly, Figure 6.7 shows that if the 
client's benchmark value is 15%, the WLP application is considered satisfi ed. Based on 
the graphical report, a list of recommendations is generated to explain any action 
required in order to sati sfY the clients' goals. 
RECOM END r 
The application of Whole Life Perfonnance Benchmark value of 0.2 : No necessary action i! required. 'WELL 
DONE' 
Value 11 Owl Speclfled. Celllidel lMldng 1IIe Technical Value' ..,edally 1IIe dOlllgn 10 nod.a. 111_ 1tId11 
Figure 6.9 Recommendations 
6,6 SUMMARY 
In this chapter, the development of the WLP assessment tool (WLPA T) for use in 
measuring the quality of the brief prepared has been described. The development 
objectives, have influenced the system architecture to be simple and easy to follow. The 
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design of various special techniques to reduce errors and improve the features of the 
system is also explained in detail. WLPAT is a useful and simple tool that helps to 
assess the client's requirements by offering a method of evaluating the extent to which a 
brief is considered appropriate in achieving client's satisfaction. Finally, the operational 
framework of WLPAT is clearly displayed to provide better visualisation in an 
automated environment. The next chapter present the evaluation of the prototype 
system. 
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CHAPTER 7: EVALUATION OF THE SYSTEM 
7.1 INTRODUCTION 
This chapter evaluates the developed WLPA T system discussed in the previous chapter. 
Firstl y, the objectives and methodology of the evaluation are described. Then the 
evaluation results, particularly the responses of the industry practitioners who 
participated in the case studies, are presented. Finally, the benefits and limitations of the 
system are summarised, and a reflection on the appropriateness of the evaluation 
methodology is presented. 
7.2 OBJECTIVES OF THE EVALUATION 
In order to comply with the general objectives of the development of the WLPAT 
system, as outlined in Chapter 6, the following were the objectives of the evaluation. 
I. To explore the extent to which WLPAT is useful at the early stages of a proposed 
development, and assess the competence of the tool for addressing client' s 
requirements in functional terms; 
2. To establish how appropriate the system facilitates the integration of WLP issues 
during briefing; and 
3. To ascertain whether the use of WLPAT would improve the process of capturing 
client's requirements. 
In general, the evaluation aims to analyse how well WLPAT is suited for briefing. To 
attain the above objectives, a structured evaluation methodology was designed. The 
methodology was intended to ensure a clear and unambiguous response from the 
construction industry. 
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7.3 EVALUATION METHODOLOGY 
7.3.1 Overview 
The evaluation methodology was clustered into the following three approaches in order 
that different responses could be gathered from a general view to a specific view: 
• general presentation; 
• specific presentation; and 
• targeted interviewing. 
The system was then further demonstrated directly to the three main groups involved in 
constTUction. i.e. cl ient's representative, project manager and contractor. The aims and 
participants in these approaches are outlined in Figure 7.1. 
Approaches 
Aims 
Present & 
Demonstrate in 
Participants 
( 
GENERAL 
Acceptance of 
the tool 
Network 
Meeting 
A 
• Industrial "\ 
• Researchers 
System Evaluation 
SPECIFIC 
Appropriateness 
of the tool 
Environmental 
Management 
Group 
A 
( . Technical 
Consultants 
'\ 
TARGETED 
Practicality of the tool 
Interviews 
(Multi-di sciplines) 
A ( 
• Client's Representative 
• Project Manager 
• Contractor 
Figure 7.1 Evaluation Methodology of WLPA T 
"\ 
The industry practitioners (two clients, an engmeers and two quantity surveyors), 
including construction related researchers, first evaluated the system in general. The aim 
was to find out if the industry as well as academics would accept the system. 
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Subsequently, the system was presented to an active Environmental Management 
Group, which is actively integrating sustainabi lity into construction practice. This 
establi shed how appropriately the WLPAT methodology integrates WLP into the 
briefing process and served to verify if the structure of the system was practical and 
acceptable. 
Lastly direct interviews were conducted with construction professionals to further verify 
the validity and applicabi lity of the system in detai l. The aim of these three approaches 
was to obtain a true pictw-e, from various categories of construction professionals on the 
effectiveness of the system in meeting the objectives outlined in Chapter 6. The 
evaluation results are presented in detail in Section 7.4. 
7.3.2 Evaluation Approaches 
The evaluation was carried out after the system was developed and invo lved three 
groups of participants. The detail of these three approaches wi ll be discussed in detail in 
next three sections. Generally, the feedback from the evaluation of the system was by 
means of the evaluation questionnaire handed to the participants. The questionnaire was 
specifically designed, as discussed in Section 7.3 .3, to find out the effectiveness of the 
tool in addressing its objectives as explained at the beginning of thi s chapter. 
7. 3.2.1 General 
A general approach involved determining ifthe system was acceptable to the industry as 
well as academia, after which it would then be subjected to deta iled evaluation. 
Therefore, an opportunity to demonstrate the system in a joint academic/industri al at 7th 
Sustainable network meeting was very helpful. The network meeting was selected as it 
consists of professionals from different backgrounds. Therefore, the responses received 
wi ll be precisely represented the responses from the industry. Firstly, an introduction 
and demonstration of the system was given. Secondly, a question and answer session 
was organised to provide an opportunity for the participants to clarify if any doubts 
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have arisen about the system. Lastly, an evaluation questionnaire was di stributed to 
participants. 
7.3.2.2 Sp ecific 
[n the specific approach, a demonstration of WLPAT was made to nine Environmental 
Management Consultants. Enviromnental consultants were selected due to most issues 
assessed in WLPAT were closely related to the sustainability topics. Before the 
presentation, it was agreed that the question and answer session would be held 
concurrently with the demonstration. A demonstration of WLPA T was conducted in 
detail , especially the assessment questions embedded in the tool. This allowed 
parti cipants to look into the appropriateness of the questions designed. At the same 
time, pallicipants were encouraged to ask questions and di scuss any aspects of the 
system during the demonstration in order to gain instant feedback and clarifi cation. The 
evaluation questionnaires were distributed prior to the presentation to evaluate the 
objecti ves of the system. An evaluation session over a longer period would have given 
the participants more opportuni ty to validate the appropriateness of the WLPAT 
questionnaire. 
7.3.2.3 Targeled 
A targeted approach was suggested to verify the practicality of the system applied to a 
real development. Therefore, interviews with three professionals from different 
disciplines were conducted in a similar vein : i.e. a demonstration followed by a question 
and answer session. Over and above that, the interviewees were allowed practical use of 
the tool to analyse one of their past projects. Their wide experience in the construction 
industry and previous involvement in the development process together with a basic 
knowledge and understanding of the system supported their capabil ity to evaluate the 
WLPA T thoroughl y. It was expected .that their comments would be indicative of how 
industry professionals would view the too l. This approach took longer, as it was a one to 
one session specifically studying one particular project; therefore, di scuss ions on 
practicality for different types of developments were limited. 
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7.3.3 Constraints in the Evaluation 
A major constraint In the evaluation exercIse was access to the software to enable 
participants to assess it in detail in their own time. Unfortunately, WLPAT could not be 
sent out electronically to evaluate from wider feedback as the system could easily be 
copied and used without the knowledge of the author. Therefore, the hands-on practical 
use of WLPAT was limited to having the author present. Nevertheless, thi s approach 
gave users and the author greater opportunity for interaction. 
It was therefore decided that participants should observe the operation of WLPAT at a 
presentation targeting appropriate construction professionals. Although, they did not 
have hands-on practical use of the tool , the participants felt that the tool was 
straightforward and clear enough for them to provide feedback. The drawback of the 
demonstration was that its effectiveness was limited to the short evaluation sess ions. 
However, this has been overcome by the detailed hands-on practical sess ions conducted 
during face-to-face interviews with multi disciplinary professionals to gain additional 
feedback through their experience (see Section 7.4). 
7.3.4 Questionnaire Design 
The evaluation questionnaire was an important part of the system evaluation. It was 
vital to understand what specific outcomes the evaluation would like to achieve. 
Therefore, a few specific questions with an opportunity to rate the practicality of the 
system was sufficient to provide helpful and actionable feedback. Detailed 
considerations involved designing the questionnaire so that the answers addressed the 
objectives of the evaluation. The evaluation questionnaire consisted of three sections. 
Section A requested basic information about their position and their organisation. 
Section B consisted of three major parts that assessed the functionality of WLP A T. 
These corresponded to the main objectives of the evaluation as explained in Section 7.2 
as fo llows: 
I. The extent to which the brief captured the clients' requirements; 
2. The integration of WLP issues into the brief; and 
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3. The practicality of the system in general. 
The questions were designed to elicit accurate feedback and assist in establishing the 
strengths and limitations of the system. Therefore, the questions allowed participants to 
express their views in a qualitati ve manner, and to express their level of agreement or 
disagreement with a number of issues by choos ing a number on a fi ve-point scale 
ranging from a score of I (poor), 2 (fair), 3 (sati sfactory), 4 (good), to 5 (excellent) 
refl ecting a more positive response. The purpose of a rating scale was to allow 
participants to express both the direction and strength of their opinion on part icular 
issues. In Section C, the participants were also allowed to make open-ended comments 
such that the evaluation were not restricted by the format of the questions proposed by 
the author. A sanlple of the evaluation questionnaire is provided in Appendix F. The 
detail s of the participants' responses to the questions and the conunents are presented 
below. 
7.4 EVALUATlONRESULTS 
The eva luation questionnaire was des igned into three Sections A, B and C (see 
Appendix F), conducted in three different approaches as illustrated in Figure 7. 1. 
Therefore, the evaluations results are presented in three parts as follows: 
I . The first part summarises the background of the participant respondents; 
2. The second part investigates the responses on the use of the WLPA T; and 
3. The third part presents the general comments on the WLPA T. 
Since the evaluation approaches are conducted in three sections the analysis of the 
results are studied in three categories i.e. general, specific and targeted. The fo llowing 
section sUl11lTI arises feedback from the evaluation participants. The questionnaire survey 
distributed to the participants was designed based on a rating of 0 to 5. An average 
rating of 4 over 5 (i.e. 80%) is considered practical therefore it is recommended fo r 
further improvement. An average rating of between 3-4 is considered acceptable and an 
average rating less than 3 is considered as poor. 
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The comments and limitations established from the survey results were then used for 
further improvement. 
7.4.1 Background of Respondents and their Organisations 
The first part of the eval uation questionnaire sought to fi nd out about the background of 
the participants and their organisations. This is useful to ensure the evaluation is based 
on the views of professionals adequately qualified to offer an objective assessment of 
the system. The nature and type of the respondents are elaborated in three categories as 
follows: 
1. General 
The first evaluation approach was designed to find out the acceptance of the tool in 
general. The system was presented at the 7th Sustainable Design Network Meeting 
held at Loughborough University. There were eight participants in the network 
meeting, representing a client, an engineer, two quantity surveyors and four 
uni versity researchers/academics. They had multidisciplinary background such as in 
client consultancy, engineering and software development. 
2. Specific 
The system was specifically presented to a firm that is pali of AECOM Technology 
(Architecture, Engineering, Consulting, Operations, and Maintenance) Corporation , 
a leading worldwide provider of professional technical services. The participants 
were drawn from the firm 's Environmental Management Group, the Sustainable 
Development Group and the Energy Division. There were nine participants, three 
from each group, who are actively delivering professional advice and serv ices to 
clients in all sectors. The participants had a wide range of ski lls and capabilities to 
provide comprehensive and integrated enviromnental management services ranging 
from the development of policy and strategy to investigating and so lving specific 
enviromnental issues. Consequently, they could be considered highl y appropriate to 
evaluate the appropriateness of the WLPAT system. 
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3. Targeted 
Lastly, three main participants in the construction project delivery process were 
selected to further evaluate the practicality of the tool. They were a client's 
representative, a project manager and a design and build contractor. A contractor 
was included in the evaluation to provide an external perspective on the use of the 
system by the briefing team. Contractor opinions as a third party opinion would 
share different viewpoints compared to the clients' consultants. Especially, their 
active involvement in the development of the facility are very much appreciated. 
This was helpful to find out whether the tool can improve the efficiency of the 
construction process. It is useful as more developments are undertaken on a design 
and build basis. Their hands-on practical experience of WLPA T enabled them to 
offer a comprehensive multi-disciplinary reflection on the practicality of the system. 
The responses from the evaluations provided a valuable insight on the usefu lness of the 
tool in integrating WLP issues into (he brief, the appropriateness of the system and the 
use of WLP AT. The next section will discuss the responses to the system in detail. 
7.4.2 Responses to Evaluation Questions 
All the participants were generally positive about the effectiveness of WLPAT in 
improving briefing by clarifying client requirements. They considered the integration of 
WLP helps to review the understanding of tbe briefing team in meeting the client' s 
needs, and in the overall operation of the tool. Table 7.1 provides the overall average 
rankings of the effectiveness of WLPA T with respect to the three main categories of 
evaluation. 
Based on the general analys is of the acceptance of the system an overall rating of at 
least 4.00 (80%) for all the evaluation questions indicates that WLPAT is generally 
recommended. In terms of appropriateness, WLPAT received an overall rating of 3.38 
(68%) which is considered satisfactory. The valuable and constructive 
recommendations suggested by tbe participants are discussed in Section 7.4.3. Lastly, 
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the practicality of the WLPAT system received an encouraging overall rating of 4.06 
(i .e. equivalent to 81 %). 
Table 7. J Overall Responses to the Three Main Categories of the Evaluation 
Questions 
Types of Evaluations General Equiva lent Specific Equivalent Targeted Equiva lent 
No of Participant 8 (%) 9 (%) 3 (%) 
I Briefing- Cl ients ' Requirements 4.22 84% 3.67 73% 4.00 80% 
2 
:rhe Integration Of Whole Life 4.01 80% 3.1 3 63% 4.19 84% Performance Into Briefing 
3 General 4.48 90% 3.33 67% 4.00 80% 
Ir 0verall.I'8ting 4.24 SS·,. 3.38 68%. '. I' ilQ6" . _ w.:. 
A detai led analysis of the responses for the indiv idual evaluation questions is crucial to 
fi nd out the strengths and weaknesses of the WLPAT. Figure 7.2 presents the resu lts 
from Section B of the evaluation questionnaire. The scoring and equivalent percentage 
for each question is based on the three approaches discussed in Section 7.3. It is evident 
that in most areas (e.g. the extent to which the brief captures clients' requirements, 
clarifying clients' requirements, developing a better brief, relating WLP issues to 
clients ' objectives, and overall rating of the system), the effectiveness of WLPAT was 
given an average rating of at least 4 out of 5 (i.e.80% and over). The next section 
analyses the individual evaluation questions in detai l to reinforce the quality of the tool 
in meeting its proposed objectives as discussed in Chapter 6. 
5 
Excellent 
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...-- .... 
------ .: -------------- -~ - - - - .... -------
-------t---~~----~-----~~~~ 
4 
Good 
3 - -------------- - -------------- -------------- - ---------------
Satisfactory 
2 - ------------------------------ --------------- ---------------
Fair 
1 
Poor 
--e--Ge nert l 
___..__ Tlfgc te d 
Tile brie f ;n ac hie ving 
CliC Il {s ' requireme nl s 
4 .18 
3 .6 7 
4.00 
Clarifying lhe cliclHs ' 
require m e nts 
4 .25 
'" 0' 
Clien ts ' re quirem e nts in Use fu l in de velo pin g a better 
func dolt l lterms brief 
'" 
4 .1 8 
1.44 4 .1)0 
1 .6 7 4 .00 
Figure 7.2The Ratings of the Extent to which the Brief Captures the Client's 
Requirements 
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7.4.2.1 The Extent to Which the BriejCaplures Ihe Clients' Requirements 
The participants In all three groups were satisfied with the performance and 
effectiveness of the tool helps in capturing the clients' requirements. All the results 
shown in 
Figure 7.2 are above the satisfactory rating of 3 and consistent across these three groups 
of professionals. From a general point of view, the tool is excellent in assessing the 
extent to which the brief achieves/captures the clients' requirements (i.e. a rating of 
4.38, which is equivalent to 88%, and is the same rating for its usefulness in developing 
a better brief for proposed developments). 
This is well supported by the use of the tool in a sample past project based on the 
targeted approach, which achieved a rating of 4 (i.e. 80%) for developing a better brief. 
With the hands-on practical use of WLPA T in the targeted approach, the participants 
felt that the tool was excellent in clarifying clients ' requirements by covering the critical 
WLP issues at the briefing stage. In terms of capturing clients' requirements in 
functional terms, the system was considered reasonably good. Based on these findings, 
it can be summarized that, overall the tool gives good to excellent performance. 
7. 4.2.2 The Integration ojWLP into Briefing 
The rating for the integration of WLP into briefing is not as high as the previous section. 
However, by referring to Table 7.2, the average rating based on the three approaches is 
still above the satisfactory level of 3, with the lowest rating of3.42 equivalent to 68%. It 
was worthwhile to find out the consistency of the result that determines accuracy by 
studying the spread of the results from these three approaches. Therefore, Figure 7.3 is 
presented to illustrate the proximity of the opinions from the three groups of 
professionals. It is apparent that the feedbacks ITom general and specific approaches are 
comparable especially for Q5: Identifying sustainability issues in the brief, Q9: Relating 
WLP issues to clients' objectives and QIO: Identifying an appropriate action plan for 
reviewing the design. 
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With the aim of identitying the strengths and weaknesses of the tool it was best to 
categorise the results in three groups, i.e. rating more than 4, in between 3.5 and 3.9 
rating, and rating less than 3.5. 
An average rating of more than 4.9 (98%) was assigned to WLPAT showing that the 
system was effectively relating WLP issues to clients' objectives. A rating of 4.33 
(87%) from the targeted approach showed that WLPA T can successfully relate WLP 
issues to client's objectives in previous projects. 
An average rating of3.5-3.9 (70%-79%) was assigned for the following areas: 
I. identitying the sustainability issues in the brief; 
2. covering WLP issues; 
3. addressing WLP in the brief; 
4. identitying an appropriate action plan for reviewing the design; and 
5. the usefulness of the system in evaluating the integration of WLP during briefing. 
In the targeted approach a rating of 4.33 (87%) was assigned to the effectiveness of the 
tool in identifying sustainability issues as well as addressing WLP in the brief. It was 
the same for the appropriateness of WLPA T in covering WLP issues. 
The lowest average rating of the three approaches of 3.42 (68%) assigned to WLPAT 
shows that the whole life cost issue was satisfactorily addressed in the brief. Although 
the targeted approach indicates a reasonably good rating of 4 (80%), the general group 
felt that it was relatively fair and gave a rating of 3.5 (70%), whilst the specific group 
gave the lowest rating of 2.75 (55%) and it was suggested that more assessment 
questions should be added in the tool. 
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Table 7.2 Detailed Responses to the Evaluation Questions 
Types of Evaluation Genera l Specific Ta rgeted Average Equivalent 
No of Pal1icipanb 
Rating (%) 8 9 3 (1-5) 
BRIEFING- CLIENTS' REQUIREMENTS 
I l~oW we ll does the too l assess the extent of the brie 4.38 3.67 4.00 4.01 80% 
in achieving clients' requirements? 
2 How well can the tool help in c lari fying the cl ients' 4.25 3.56 4.33 4.05 81% 
equirements? 
3 How well does the tool caplure clients' 3.88 3.44 3.67 3.66 73% 
equ irements in functiona l terms? 
4 How usefu l is the tool in developing a better brief? 4.38 4.00 4.00 4.13 83% 
THE INTEGRATION OF WHOLE LIFE PERFORMANCE INTO BRIEFING 
5 How well does the tool help in identifying th 4.14 2.88 4.33 3.78 76% 
usta inabi lity issues in the brief? 
6 How appropriate are the Who le Life Performanc 3.7 1 3. 13 4.33 3.72 74% 
issues covered by the tool? 
7 How we ll does the tool address whole life costs in 3.50 2.75 4.00 3.42 68% 
he brief? 
8 How well does the 1001 address who le li ~ 3.92 3.00 4.33 3.75 75% 
performance in the brief? 
9 How well does the tool relate who le li~ 4.2 1 3.50 4.33 4.02 80% 
performance issues to cl ients' objectives? 
10 How well does the 1001 help in identifying an 4.21 3.50 4.00 3.90 78% 
~ppropriate action plan for reviewing the design? 
11 How useful is the tool in evaluating the integrat ion 4.33 3.13 4.00 3.82 76% 
pf whole life performance during briefing? 
GENERAL 
12 What is the overall rating oflhe syslem in capturing 4.75 3.44 4.00 4.06 81% 
lients' requirements? 
13 What is the overall rating of Ihe system in assessi ,.,g 4.2 1 3.22 4.00 3.81 76% 
he integration of who le life performance during the 
" rief? 
Generally, the lower rating on the specific approach was probably due to the 
understanding of the briefing process since most of the participants are mostly involved 
durin~ the detailed design stage rather than the briefing stage of a proposed 
development. Therefore, various queries regarding briefing were brought up during the 
presentation. Their comments on the assessment questions were appropriate but not for 
issues related to briefing as they were main ly experts on whole li fe performance. 
Therefore, it was still worthwhile to conduct an evaluation with the specific group since 
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the WLP assessment questions are at the core of the system. By reference to Table 7.1, 
it is has been established that the results from the professional teams who had hands-on 
practical experience of the tool are relatively higher than the specific approach. For 
example, the use of the tool for identifying sustainability issues in the brief received a 
rating of 4.33 (87%) and 4.14 (83%) respectively from the targeted and general 
approaches whilst only 2. 88 (58%) was obtained from the specific approach. 
The next section analyses the use of WLPAT in general and reports on the practi cality 
of the system. 
Q5 
5 
Q7 
~General 
___ Specific 
-.-Targeted 
Figure 7.3 The ratings for the Integration of WLP Issues into Briefing 
7.4.2. 3 The Overall Raling of Ihe Syslem 
The overall rating of the system used in capturing clients' requirements received a 
rating of 4.06 (81 %), which is considerably high. However, the overall rating of the 
system in assessing the integration of WLP during bri efing is 3.81 (76%) just above 
satisfactory level. 
Finally, the overall rating for the system based on the combination of all the approaches 
for all the evaluation questions, i.e. average rating of 4.24, 3.38 and 4.06 (see Table 7.1 ) 
is 3.89 (78%) and is considered to be above 'satisfactory' level. Therefore, it has been 
established that the system meets its objectives as di scussed in Chapter 6. To make the 
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system more effective, valuable suggestions from the participants are crucial to the 
success of the system in the future. The next section summarises and discusses the 
comments received from the evaluation. 
7.4.3 Suggestions for Improvement and Other Comments 
Most of the participants (85%) made at least one comment Il1 the evaluation 
questionnaire. These findings demonstrate that the participants gave their fu ll 
cooperation during the evaluation process. Participants descri bed the WLPAT as 
fo llows*: 
• 'very good- need to think about the fi nal reporting- weighting of elements'; 
• ' the range of areas is good and will chall enge the client! des ign team to thi nk more 
broadly'; 
• ' choosing MS Excel is a good idea - companies will be more likely to use; many 
worry about stand-alone software'; 
• ' good display of results' ; 
• ' lots of potential'; 
• 'good presentation of resu!ts'; 
• 'good process in brainstorming the briefing team'; 
• ' potentially very useful '; and 
• ' this tool is to be we lcomed'. 
*some statements have been slightly edited to facilitate the ease of reading. 
Basically, the reporting system received excellent comments from all the evaluators. All 
participants were impressed with the clarity of the report. However, some suggestions 
for improvement were received. The suggestions participants were fairly simi lar, and 
focused mainly on the assessment questions associated with the tool. The suggestions 
for improvement are as fo lJows*: 
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• ' how the tool calibrates in terms of, the questions and categories selected, and WLP'. 
• ' It is primarily a 'whole briefperfonnance' tool'; 
• ' certain assessment questions need a framework system to trace back to ' ; 
• 'amend questions to be more direct, i.e. remove ambiguous phasing such as 
'consider"; 
• ' make sure that the wording of the questions is clear'; 
• 'require as few questions as poss ible; these must require a positive response llJ1d 
should ask a direct question. ' has the brief done the following:"; 
• ' the 5 rating might be worded differentl y to remove ambiguity ' ; 
• ' rai ses the right issues and asks good questions, but assessment will be difficult' ; 
• ' having c1ear/ unambiguous core questions'; 
• 'should consistently use 'envirollment' not 'sustainability', which sustainability is 
balancing social, environment and economic'; 
• ' consider how the tool overlaps or compares with DQI(Design Quality Indicators)'; 
• ' too many items but it cannot be avoided'; and 
• ' capital and maintenance budget needs to be reconciled and under the same control '; 
• ' a contractor viewpoint is that the brief should accurately reflect the client's true 
requirements or the contractor would inheri t the mismatch issues as contractual 
problems (unfairly),. 
From the above comments, it is obvious that the assessment questions in WLPA T need 
a drop down panel to provide some background explanation regarding the questions to 
reduce ambiguities. In addition, an outline of the scope for certain tasks should be 
incorporated in order to make clear the meaning of different ratings. The extent of the 
rating should derive from a list of associated tasks so that it would clearly indicate the 
extent of the brief being considered. 
FUl1her work is required to overcome certain issues. For example, if it is related to cost, 
a li st of possible activities can be suggested. The comments and suggestions received 
are beneficial to any further development of the system. 
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7.5 BENEFITS AND LIMITATIONS OF THE SYSTEM 
The evaluation has successfully provided an indication of how appropriate and practical 
the system is, as well as important issues that need to be addressed to improve the 
system . 
7.5.1 Benefits of the System 
Through the evaluation process participants identified several practical benefits of the 
system, which included: 
• WLPAT helps to ensure that various WLP issues are appropriately considered for 
integration into the brief; 
• The system demonstrated an effective and systematic approach to assessing the 
extent to which the brief captures clients' requirements; 
• The system helps to create an awareness of the mismatch issues between the client 
and the briefing team's perception based on the report generated by WLPAT. This 
allows an agreement to be established before the commencement of the detail design; 
• The features such as the reporting system and conclusion provide a guide for the 
briefing team to revisit issues that have been overlooked; 
• The system possesses some outstanding advantages (improve communication among 
the briefing team and the client, reduce time spent in amending the design, mitigating 
conflicts, avoiding delay etc), which can overcome problems that are not easily 
addressed by a briefing checklist; 
• The system is easily implemented without the need for an additional software 
license; 
• The system is flexib le in the way that the assessment questions can be modified and 
tailored to suit individual firms and the type of development being under-taken; 
• The system enhances collaborative working since it gives the briefing team an 
opportunity to clarify clients' ambiguous aims, if there are any, thus establishing a 
common understanding of the cl ients' requirements among the brieflllg team before 
detai led design; and 
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• The system has great potential in facilitating and managing the briefing process, 
giving the briefmg team early warning of the issues that are either over or under-
considered before the development of the detailed design. 
There are many advantages frequently assigned to construction automation including 
increased productivity, more efficient use of materials, better product quality, improved 
safety and shorter working hours for operatives (Taylor et ai, 2004). It is evident that an 
automated WLP A T provides added advantages to the briefing process. It gives a 
distinct improvement to the existing briefing process by ensuring the integration of 
WLP issues. However, the effective deployment of the tool depends to a large extent on 
the time spent by the client and the briefing team during the briefing process. 
The client needs to have a certain awareness of the impact of WLP issues affecting the 
end product as well as maintaining the same performance throughout the li fe of the 
proposed facility. Knowledge, especially on the level of importance of the requirements 
li sted in the WLP assessment list, is required. Close and integrated teamwork is also 
crucial to ensure the tool can be applied successfull y. Obviously this will encourage an 
interactive di scussion amongst the briefing team. 
7.5.2 Limitations of the System 
Despite the positive feedback obtained from participants, there were also some 
comments on the limitations of the system: 
• Some of the terms in the system need to be supported with supportive activities; 
• The rating scale should have an even number of points to avoid the tendency of users 
using the middle rating of 3 too often; 
• The recommendations suggested are preCIse, and lack suggestions on required 
actions to overcome problems; and 
• The degree of rating should be made clear. i.e. the extent of the consideration, could 
be supported with relevant tasks. 
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7.6 DISCUSSION 
The fo llowing Section swnmaries the results of the evaluation outcomes and further 
discusses the appropriateness of the evaluation approach. The consistency of the results 
from three approaches and the overall rating fo r general acceptance of the system 
indicates that the evaluation is reliable and truly refl ects the response from industry 
profess ionals. Finally the problems and chall enges of the evaluation methodology are 
discussed. 
7.6. 1 Results of the Evaluation 
A summary of the evaluation results is shown in Table 7.3. The grand overall rating of 
the system was 3.89 (78%), which proves that the objectives of the system as set out in 
Section 7.2. have been met, as discussed below: 
Table 7.3 Summary of the Evaluation Results 
Evaluation Objectives Overall Rating Equivalent (%) 
I !Briefing meeting clients' requirements 3.96 79% 
2 ~he integration of whole life perfo rmance into 3.77 75% Briefing 
3 General 3.94 79% 
Grand Overall Rating 3.89 78% 
Achieving Objective One 
The first objective was to ascertain the extent of WLP A T's usefulness at the early 
stages of a proposed development. The use of WLPA T was evaluated in fo ur evaluation 
questions to fllld out how well the tool helps in : 
• achieving clients' requirements; 
• clarify ing c lients' requirements; 
• capture cl ients' requirements in functional terms; and 
• developing a better brief. 
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The overall rating of 3.96 (79%) indicates that WLPAT can effectively be used at the 
early stages of a proposed development to develop a brief that better meets the clients' 
requirements. The rating for addressing client's requirement in functional terms is 3.66 
(73%), it is acceptable but it could be better if the assessment questionnaire in the 
system is supported with a detail explanation of the expected activities. 
Achieving Objective Two 
The second objective was to determine the appropriateness of integrating WLP issues 
into the briefing process. This was assessed by allowing participants to examine the 
assessment questions in detail. The appropriateness of WLPAT was evaluated with 
regards to the evaluation questions as follows: 
• identifying sustainability issues in the brief; 
• coverage of whole life performance issues; 
• addressing of whole life cost in the brief; 
• relating whole life performance issues to client's objectives; and 
• helping in identifying an appropriate action plan for reviewing the design. 
Basically the conunents ·received for improving the system were minor and limited 
mainly to the structure of the questions. A rating of 3.77 (75%) was achieved, which 
indicates that WLPA T facilitates the integration of WLP issues into briefing process. 
Achieving Objective Three 
The third objective was to ascertain the use of WLPAT in inlproving the process of 
capturing client's requirements. This was evaluated based on two main questions: 
• the overall rating of the system in capturing clients' requirements; and 
• the overall rating of the system in assessing the integration of whole life performance 
during briefing. 
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From the comments received from 80% of the respondents it is evident that the use of 
WLPAT could optimistically improve the process of capturing clients ' requirements. 
Construction professionals including clients, consultants and contractors positively 
welcome WLPA T. Basically, no errors in the system were identified by the participants 
as the system had been well tested by the author before presenting it to the industry. 
Thus there is an opportwlity for future development, although a few of the questions 
need further clarification. 
7.6.2 Appropriateness and Limitation of the Evaluation Approaches 
The appropriateness of the evaluation approaches has an influence on the quality of the 
results. The evaluation of the system sought to establish the practicality of the system in 
improving the client's brief for a proposed development. In system development, it is 
important to consider the objectives of the system and the intended use of the evaluation 
findings before choosing an eval uation method. It is, therefore, important to choose an 
approach that will measure needs to be measured and that will meet immediate and 
long-term needs. For this project, three approaches, as discussed in Section 7.3.2, have 
been chosen. These helped to test all aspects of the system identified in the evaluation 
objectives and were considerably successful. Reflection on the whole evaluation process 
highlighted tile following points: 
• The questionnaire covered all major aspects of the system that needed to be 
appraised and was useful for obtaining the essential feedback from participants; 
• The approaches used with different groups of professionals were useful in gathering 
a wide range of opinions for verifying the acceptance of the tool from both 
researchers and industry practitioners; 
• Participants from different backgroWlds took part in the hands-on evaluation to 
ensure a relatively thorough assessment of the practicality of the system. 
Specifically, they had considerable expenence in briefing, thus reinforcing the 
quality of the assessment; 
• The feed backs received from Environmental Management Group in the specific 
approach provide a reali stic platform for the participants to discuss and share their 
views; and 
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• All the participants had considerable experience and knowledge in meeting client's 
requirements and this ensured an informed assessment of the system. 
The use of multiple approaches to evaluate the system was useful for obtaining a 
balanced set of opinions from construction professionals. However, there were 
problems with the evaluation especially in getting enough respondents to take part in the 
evaluation. It was fortunate that the system received favourable comments from one of 
the participants in the general approach and therefore invited the author to demonstrate 
the system to the company that participated in the ' specific' approach. In addition, the 
evaluation during general and specified approach was based on a demonstration of 
WLP AT by the author due to time constraint. Thus it would be improved if the 
respondents experience a hands-on practical. Other problems of the evaluation are 
discussed in the next section. 
7.6.3 Problems and Challenges 
It should be noted that the development of the tool was not without constraints. For 
example, the lack of formal collaborators from the construction industry, restricted 
contacts with industry practitioners to those individuals who were willing to make time 
for comments and the hands-on evaluation sessions. Thus, it restricted the participants' 
experience of the special features embedded in the system. Furthermore, the tool 
comprises a wide range of values related to WLP, this somewhat restricted the ability of 
the industry to directly comment on all three values in detail as they might only perceive 
certain values. The evaluation approach would be more effective if it was conducted on 
a briefing team during the briefing stage on a given project. 
7.7 SUMMARY 
This chapter has discussed the objectives of the WLPA T system evaluation and the 
approaches adopted for the evaluation. Although the system has some limitations, the 
evaluation result sufficiently indicates that it effectively facilitated the development of 
the WLPAT for improving clients' sati sfaction by integrating WLP into briefing. 
131 
Hopefully, WLPAT will encourage briefing teams to find out the extent of their 
understanding in meeting client's needs. To conclude, this system should assist all the 
parties involved in the briefing based on the objectives of the WLPAT. In the next 
chapter, the overall conclusions drawn from this research project and the avenues for 
future research are swnmarised. 
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CHAPTER 8: CONCLUSIONS AND RECOMMENDATIONS 
8.1 INTRODUCTION 
In thi s final chapter of the thesis, a number of issues are addressed. Firstly, a general 
summary of the research work undertaken is presented. This is followed by the overall 
conclusions of the research . The limitations of the study are then out lined and 
recommendations made for further work. 
8.2 GENERAL SUMMARY 
This research project has sought to develop a mechanism for integrating whole life 
performance into the functional briefing. lt has been well recognised that the client is 
the key driver for a proposed development. Although many approaches are 
implemented to complete a proposed development on time, to budget and ensure 
quality, many clients still remain di ssatisfied with the end product. There are many 
reasons for this including the clients ' requirements not being fully understood by the 
construction team. To achieve client's sati sfaction it is critical to investigate the earl y 
briefing stage when clients express their needs for the proposed development. 
Various research methodologies, strategies and tools were adopted to achieve the 
defined objectives of the research. The methods used included an extensive literature 
review, discussions and interviews with construction practitioners, questionnaires, 
participation at various continuing professional development (CPD) events (e.g. 
seminars, conferences, and workshops) to interact with other researchers and 
profess ionals in similar research fields, and peer reviews of published work. The 
knowledge and information gained from the research methodologies were used for the 
development of a new methodology (and associated IT tool) for integrating whole li fe 
performance issues into the briefing process. The resulting whole life performance 
assessment Tool (WLPAT) was evaluated with researchers and industry practitioners to 
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confirm its practicality and effectiveness for briefmg. The specific tasks undertaken 
with respect to the objectives of the research are sunullari sed and discussed below. 
The literature review on the briefing process di scussed in chapter 3 revealed that there 
are a number of issues that needed to be addressed. Some of the main findings from the 
literature review include the following: 
• Briefing is one of the earliest stages of a proposed development; the issues discussed 
and decided at thi s stage will influence the expected end result; 
• Briefing is the best stage at which to implement changes or adjustments if required, 
particularly as the cost and time expended is minimal compared to later stages; 
• Although there are a few checklists and British Standards available for reference 
there is a lack of a systematic approach to briefing; 
• The references available did not cover a wide range of info rmation such as the future 
performance of the facility. They mainly deal with the present expectations rather 
than the performance over the expected life of the facil ity; 
• The checklists available cover passive issues (e.g. the size of usable area, numbers of 
occupants, ceiling height) rather than the functions expected by the clients; and 
• There is no consensus concerning the most appropriate method to use in order to 
identify expected issues on functional performance. 
It was further established that, the key facto r for the successful implementation of 
functional briefmg (FB), is the effectiveness of the process for ensuring that whole life 
performance requirements are full y considered. In this respect, it was determined that a 
strategy fo r effective functional briefing should ensure that briefing can accurately 
reflect the clients' requirements in an understandable format. FB is not new to 
construction practitioners but applying it is sti ll not widespread due to the low level of 
wlderstanding. 
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It has been found that there are many similarities amongst different clients. Basically 
the expected whole life performance (WLP) of the facility is the main requirement that 
most clients target. Expected WLP issues vary according to the respective clients' 
missions and constraints. Furthermore, WLP issues cover a wide range of topics not 
only from design to completion but also the maintenance and the ultimate disposal of 
the facility. 
Although WLP is a relatively new concept, it is now receiving increased attention and 
awareness from the industry, particularly the impact on future commitment througbout 
the life of the facility. It is getting more attention from contractors due to new 
procurement methods (such as the Private Finance Initiative, PFI), where their 
responsibility is not simply limited to the hand over of the completed facility but also its 
operation for a specific period of time. 
With the interest and attention from both contractors and clients on WLP issues there 
emerges the poss ibility of integrating WLP considerations into functional briefing. It 
was therefore important that the development of a strategy that addresses WLP issues in 
relation to clients ' requirements during functional briefing be further investigated. This 
led to an examination of the various possible approaches. In this respect, it was 
established that a tool for assessing the quality of the brief in terms of WLP Issues 
should ensure that clients' requirements: 
• are precisely defined in functional terms to remove any ambiguities; 
• are described in simple terms that can be understood by all the project participants; 
• are designed in a format that provides flexibility for clients to indicate their degree of 
need for different developments; 
• fuJIy incorporate all the expected WLP issues that are crucial for the development; 
• highlight areas that have different perspectives between clients and the briefing team; 
and 
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• are processed and administered within a computer-based environment to facilitate 
integration of briefing with other construction processes. 
The development of the whole life performance assessment tool (WLPAT) was based 
on an iterative process, which involved reviews and feedback from construction 
professionals and peer review at conferences. The tool was explained in detail in 
Chapter 6. The three main modules of the tool are as follows: 
1. Introduction Module: this described the reasons behind the establishment and 
documentation of the basic purpose of the tool. The general steps incorporated in the 
tool and the high level diagram of WLP issues ; 
2. Whole Life Perfom1ance Assessment Module: the main body of the assessment tool 
aims to find out the level of clients requirements related to different WLP issues and 
the extent of the consideration taken by the briefing team; and 
3. Reporting Module: concluding the mismatch between the client's target and the 
briefing team's target. This includes the difference between the overall elements and 
also the issues that causes the mismatch. Lastly a list of recommendations is 
suggested for further action. 
The assessment questionnaire 111 the tool was derived from various sources. The 
questions were described in functional terms with respect to the expected output 
performance of the facility . The methods used to develop the system are appropriate and 
suitably well implemented. It is aimed at generating a better understanding between a 
client and the briefing team, .at the same time creating an awareness of the issues that 
might be overlooked. 
The evaluation confirmed that the proposed whole life performance assessment tool 
(WLPAT) received positive responses from industry practitioners. 
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8.3 CONCLUSIONS 
The following conclusions can be drawn from the research project. These are presented 
using the main topics associated with the project as sub-headings. 
8.3.1 Briefing 
Key conclusions relating to briefing can be summarised as follows : 
• Briefing is the fundamental stage for capturing the clients' requirements accurately 
so that it can be incorporated into the detailed design. The cost of change at this stage 
is considered minimal compared to changes at a later stage. Therefore, it is worth 
spending time at the briefing stage to reduce the time and cost spent in amending the 
design to meet the clients' objectives. This ensures that the development is carried 
out smoothly and satisfies clients' requirements. It also helps to mitigate conflicts 
during the construction stages . 
• The current sources and references available during briefing are limited in faci li tating 
an adequate understanding of clients' requirements. Checkl ists and guidelines have 
been avai lable for years but their ability to facilitate integration of WLP into briefing 
is minimal. In particular, a checklist: 
- helps to ensure that most issues have been discussed but fail s to focus on the 
performance that clients are expecting; 
- is not flexible enough to indicate the different levels of requirement for different 
Issues; 
limits the discussion topics, by focusing on the listed issues rather than actively 
capturing clients' requirements; and 
does not always encourage in thinking functional tenns thus reducing the 
opportunity of brainstorming during briefing. 
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8.3.2 Satisfying Client Requirements 
With regard to satisfying client requirements, the fo llowing conclusions can be drawn: 
• It is important to satisfy clients' requirements on construction projects, as the success 
of a development relies to a large extent on the clients' satisfaction. [t is critical that 
all project participants should fully understand the client's requirements and aim to 
satisfy these; and 
• Addressing the whole li fe perfo rmance of a facility is vital in addressing the long 
term needs of clients and wi ll enable the design team to better sati sfy ing their clients. 
8.3.3 Whole Life Performance (WLP) 
Whole life performance has been central to the objectives of thi s project. Based on the 
study, the following conclusions can be drawn: 
• Whole life performance issues are still not fu ll y understood in the construction 
industry. Most practitioners often consider WLP synonymous with whole life costing 
(WLC). 
• It is important that the three key aspects of whole life performance are considered in 
projects. These are whole life value, process value and technical va lue. Limiting 
consideration to a subset of these wi ll not full y achieve the requirements ofWLP. 
• Integrating WLP issues into briefing wi ll definitely have a significant effect on the 
success of a development. There is still a lack of proper and effective approaches for 
capturing clients' WLP requirements during briefing. 
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8.3.4 Integration of Functional Briefing and Whole Life Perfonnance 
The conclusions drawn from integrating functiona l briefing and whole life performance 
are: 
• Functional briefing (FB) for WLP remall1S largely unexplored although it is a 
valuable concept. For FB to be effective, it must address all the clients' requirements 
in a simple understandable format and incorporate the most critical issues; 
• Description of the performance ofa facility in functional terms enables the sharing of 
comprehensible information between the project participants; and 
• Functional briefing provides for better understanding of the performance 
requirements of a facility for project participants from different backgrounds. The 
integration of whole life performance considerations into functional briefing has the 
potential to facilitate this. 
8.3.5 Whole Life Performance Assessment Tool (WLPAT) 
WLPAT is a user-friendly tool that facilitates the delivery of a quality brief. The 
practicality of the tool in identifying and clarifying issues between the briefmg tean1 and 
the client was demonstrated as a major development on current practice. Conclusions 
relating to WLPAT can be summarised as follows: 
• WLPA T is an alternative to existing checklists, which do not address functional 
outputs and whole life performance issues extensively. It improves the effectiveness 
of briefing, and accurately identifies whole life performance issues that need further 
attention; and 
, 
• WLPAT is an integrated tool that addresses the three main values (i.e. Whole Life 
Value, Process Value and Technical Value) which are essential for the successful 
integration of WLP into briefmg. 
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8.4 CONTRIBUTIONS TO KNOWLEDGE 
This research project has made a number of contributions to knowledge. These can be 
surrunarised as fo llows: 
I. It has demonstrated the importance of producing the brief in functiona l terms so that 
all the project participants with different backgrounds and knowledge can easily 
understand it and collaborate in developing a facility that meets the client's 
performance requirements. Thus, the implementation of functional briefing in 
construction would facilitate understanding between the client and the briefing team. 
It would also improve the briefing process and create an opportunity for the briefing 
team to clarify issues with the client before detailed development. 
2. It has enhanced understanding of the critical elements of whole life performance and 
its importance in the development of faci lities that meet the long term needs of 
construction clients. In particular, it has provided a clear articulation of the specific 
aspects of Whole Life Value, Process Value and Technical Value that need to be 
considered at the briefing stage. 
3. The WLPAT system developed as part of thi s thesis provides an effective 
mechanism for ensuring adequate consideration of WLP issues at the briefing stage 
of a project. It is a major advancement on current industry approaches and previous 
research efforts in that it provides an appropriate framework for ensuring that the 
provisions in the brief can be matched with the client's whole life performance 
requirements for the faci lity being developed. 
4. The WLP A T system has pioneered the integration of whole li fe performance 
considerations with functional briefing and demonstrated the potential benefits in thi s 
approach. This is expected to result in better briefing, greater efficiency in the 
construction project delivery process, better quality facilities, and more satisfied 
construction clients. 
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8.5 LIMITATIONS OF THE STUDY 
Every research project by its nature has limitations and is bound to uncover issues that 
need to be investigated further. This project is no exception and a number of limitations 
have been identified to improve the briefing process. The briefing process can be 
lengthy, therefore it is difficult to conduct a case study on the CWTent practice applied to 
a project. Most of the limitations of the study are related to the prototype system. 
During the analysis of the evaluation results, it was apparent that the whole li fe 
performance assessment tool is feasible and also workab le, however it was incomplete. 
The main limitations of WLPAT can be swnmarised as fo llows: 
1. The tool cannot be used without basic construction knowledge. The descriptions 
incorporated in the tool are generally technical ; some of the descriptions in the tool 
need to be supported with detail explanations; 
2. The rating associated with the level of consideration is unclear; a li st of designated 
tasks for a specific rating would be beneficial; 
3. The summary reports are limited to the input from one user. It does not automatically 
generate collective opinions from the briefing team; and 
4. The tool is not flexible for users to input additional issues by designated buttons. 
Therefore, a good knowledge of using MS Excel is essential in this regard. 
8.6 RECOMMENDATIONS FOR FURTHER WORK 
The research project has revealed a number of avenues for future research and 
development including the following areas : 
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8.6.1 Functional Briefing for Whole Life Perfonnance 
The following issues should be explored in order to enhance the integration of WLP 
into functional briefing: 
I. Extend the li st of whole life performance issues to include relevant activities that 
should be incorporated in the proposed strategy so that it will clarify the extent of the 
consideration being discussed and considered during briefing; 
2. Ensure consistency and clarity within the assessment questions including the 
terminologies used. By providing definitions for technical tem1inology; 
3. Remove any duplication or overlaps between the WLP values; and 
4. Identify how the individual WLP issues are related or linked to other values; 
5. There is an urgent need for industry recognised/ accepted whole life performance 
consideration is critical for early stage of a project; and 
6. Persuading and educating the construction participants to understand the importance 
of satisfying the client' s needs. Although application of whole life performance is a 
wearisome exercise to begin with but the benefits it brings outweigh the 
implementation efforts. 
8.6.2 Whole Life Perfonnance Assessment Tool (WLPAT) 
There is a real possibility to extend the WLPAT to further enhance the briefing process. 
To ensure this, several important aspects of the tool need to be further developed. These 
include: 
1. To gather and record knowledge of rationale/lessons learnt from the completed 
development to incorporate in the assessment module. The issues remaining is how 
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to effectively link design decision back to requirements, to gather rationale 
information for later stage of the building life cycle; 
2. To find out the practicality and efficiency of WLPAT, a larger sample for hands-on 
practical evaluation on different types of projects is recommended. Due to a 
limitation of time some firms had to be excluded from the survey. To develop a full 
understanding of its practical implications, future researchers will have to deal with 
this limitation and develop ways to enlarge the sample size for different types of 
developments; 
3. Selecting a live project with the whole briefing team and using WLPAT throughout 
the briefing can provide further insight into the practicality and effectiveness of the 
tool in meeting the clients' needs; 
4. Investigate the potential of extending the use of the tool during the construction stage 
to counter check the performance of the facility in accommodating all the 
requirements documented in the brief; and 
5. investigate the practicality of using the tool during the tendering stage to verify the 
understanding of the tendering contractor on client 's requirements and to create 
awareness for issues that are usually overlooked. 
8.7 CLOSING REMARKS 
Briefing is a very important part of the construction process so that client's 
requirements can be adequately captured and expressed to the construction participants. 
Expressing these requirements in functional terms will improve the way these issues are 
understood by the briefing team. Adequately reviewing the client's requirements in 
whole life performance issues would significantly affect the success of the facility in 
meeting client's needs. The briefing process can be improved if client' s requirements 
are associated with whole life performance issues in functional terms. The research 
docwnented in this thesis demonstrated how whole life performance issues can be 
effectively captured for the briefing team with an integrated mechanism for functional 
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briefmg. It is important that the construction industry adopts this or a similar tool to 
improve current practice. WLPA T represents a unique and significant enhancement 
over the existing briefing tools and techniques. 
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APPENDICES 
Table 1.1 
Briefing problems and good practice 
PROBLEM POT£NTIAL GOOD PRACTICE 
t . Confusion over direction and aims of 
_ Done - ~oe$n·t won: c==J Up 5ef'Vice 
PROBlfM POTENTlAl GOOD f'tVI,.CllCf. 
_ Done - doesn't work c==J lip service 
Appendix A 
REASONS FOR FAILURE 
Failure of focus group representatives to 
consult/report bac.k to user groups 
~m~A Not genel"ally done 
\\fASONS fOR FAltURE 
DlffiC\llt to maintain Interest because core 
business secn as a priority. not prOject 
~ Not generally do ne 
BRE Ltd 
Appendix I3 
Whole Life Perfonnance Toolkil 
Industry Survey 
WHOLE LIFE PERFORMANCE ISSUES IN THE BRIEFING 
PROCESS: 
INDUSTRY SURVEY · 
IT-BASED BRIEFING SUPPORT FOR 
. WHOLE LIFE PERFORMANCE 
This questionnaire is part of a joint BRE ScotlandJCICE Loughborough University 
research project that is being funded by the Foundation for the Built Environment. It 
has as its main objective the development of an IT tooHo facilitate the consideration 
of whole life performance issues at the functional briefing stage of a project. 
Please complde the following details 
Company . 
Contact Name 
Address 
Telephone 
Fax 
E-mail . 
Reference Number (BRE to complete) 
·Please complete all relevant questions . It should take no more than 4S minutes to 
complete. If you cannot complete all the questions please complete as much as 
possible. This survey is being conducted in confidence. The research student or BRE 
will release no information into the public domain as a result of your completing the 
·questionnaire. 
The scope of whole life performance in this survey covers all isslles that might affect 
the long-term cost of a project. The eventual aim of the research is to devise a toolkit 
that allows the assessment of degree of use of whole life performance issues in the 
BRE Lld Whole Life Performance Toolkit 
Industry Survey 
project brief. Consequently it is hoped that we can adequately ensure that these issues 
(whole life performance) are well integrated into the project brief stage. 
At BRE we think of whole life performance as the through life costs and future 
performance of constructed assets. 
I. What do you understand by the term functional brief? 
2. Do you have a standard methodology for your project brief? YeslNo 
If yes can you briefly describe it? 
3. What does whole life performance in buildings mean to you? 
4. Do you currently include whole life performance concepts in your project briefs? 
YeslNo. 
If yes, please list the issues you include. 
2 
BRELtd Whole Life Performance Toolkit 
Industry Survey 
5. Please explain how whole life performance issues are dealt with at the briefing 
stage? 
6. Do you get feedback on the impact of whole life performance issues? YeslNo 
If yes which of the following do you use to get feedback on the impact of whole 
life performance issues in your briefing? 
Ex enence 
f-' 
Historic costs 
f-' 
Anal sis 
I-: Predicti ve methods I-' 
,-Other(s) 
Tick all boxes that apply 
Tick Details 
7. What factors do you consider when determining the service life of a building? 
8. To what extent in your experience do current briefs include whole life 
performance issues? 
9. What whole life performance issues do you think should be included in the project 
brief? 
3 
BRE Ltd Whole Life Performance Toolkil 
Industry Survey 
10. What do you think are the benefits of incorporating whole life performance issues 
in the functional brief? 
11. Please rank each of the following whole life performance issues in terms of 
importance. 1 for most important and 5 for t he least (equal ranking may be given 
to more than one heading). 
Durability 
Sustainability 
Maintenance 
DemolitioniDecornrnissioning 
Life cycles for material components 
Ad 
En 
Cal 
Ch an e of use 
Pur chase of more expensive higher 
ality components for long term 
in s 
qu 
sav 
12. Can you explain why the issue(s) ranked 1 are most important to you? 
13. On a scale of l (highest) to 5(lowest) please indicate your perception of the 
importance of whole life performance issue s in the construction industry today. 
I I 
4 
BRELtd 
14. Please explain why you think this is so. 
Whole Life Performance Toolkit 
Industry Survey 
15. Do you use any software tools to assist you in t he developing the project brief? 
YeslNo 
If yes, which of the following do you use? 
Tick Details 
Microsoft Excel 
Microsoft Projects 
Project Kickstart 
Access 
Other(s) 
16. How, in your experience is the interchange of i nformation between members of 
the project team normally facilitated? 
17. In what ways are current methods inefficient? 
, 
5 
BRE Ltd Whole Li fe Performance Toolkit 
Industry Survey 
18. In what ways do you like IT to help you in ensuring the consideration of Whole 
Life Performance issues at the briefing stage? 
19. Which of the following Procurement Methods facilitate the incorporation of 
Whole life performance issues? 
Tick Details 
Traditional 
Desi n & Build 
Construction Mana ement 
: 
. PFr 
. 
Prime Contractin 
Other(s) 
Tick all boxes that apply 
Thank you for taking the time to co-operate in this research. 
If you have any queries, please contact: Robert Hill, BRE Scotland Laboratory, 
Scottish Enterprise Technology Park, Kelvin Road, East Kilbride, Glasgow G75 ORZ. 
Tel: 01355 576254 
6 
List of Interview's questions 
Aims/Interview questions 
A. Cl ient's Requiremen ts 
l. How to satisfy client ' s requirements (e . g cost)? 
2 . Does the following help? 
• Pay attention at the early stages of the project 
• Clear and concise brief 
• Client involvement throughout the projec t 
B. To i nves t i g a te t he curre nt brie fing pro ces s 
BRIEFING PROCESS & CONTENTS 
l. The parties involved during t he briefing stage 
a) The appointment of a facilitator/ client advisor 
b) The design team 
c) The e nd user 
d) The contract ors 
2 . Will the contribution from the contractor be any help in 
developing a better brief? 
3 . If the above are discussed, find out how does it affect 
the construction , if not what are the possible reasons for 
not discussing} 
4 . Any standard procedure or methodology? Same for all 
projects? 
5 . How are the client ' s requirements prioritised? 
TIME SPENT 
l. The time spent in developing brief? Sufficient? 
2 . How often is the brief r eviewed? 
3 . Is the brief updated/ review throughout the construction? 
4 . How is the decision made? 
USE OF BRIEF 
l. Does the brief serve as a reference for the development? 
2 . Where is brief kept? (client ' s office , consultant , 
contractor? ) 
Remarks 
• whole life performance 
• sustainability 
• whole life costing 
• functionality 
• maintenance level 
• buildabilit y 
• health and safety 
• Value management & 
Engineering 
• % over construction period 
The e xtent o f the use of a 
(????%) 
Value 
brief 
> 
'"0 
'"0 
to 
= Q. 
~. 
>< 
n 
r------------------------------- --- - -- --- - ------- -------------------------------------------- -----------------------------------------------
3 . Does the contractor have a copy of the client ' s brief? Why? 
4 . The importance of briefing affecting the completed 
facility in satisfying client ' s requirements . 
c. To investigate the understanding and applicatio n of Whole 
Life Performance 
UNDERSTANDING 
l. Is whole life performance discussed during the briefing 
stage , including maintenance , sustainability (social , 
economical and environmental issues)? 
2 . Do you know of any source of references to help analysing 
WLP? 
3 . Is it practical to study whole life performance of a 
facility (aware of ISO 15686 : 2001 Part 1&2 (5 parts 
intendedl? 
4. Do you agreed that functional brief which incorporate the 
WLP will give a better guideline to professionals in 
developing their design? 
APPLICAT I ON 
l. Do you think whole life performance applies in most 
construction project? 
2 . What is the possibi l ity applying WLP? 
3 . Why is it not? Do you agreed that lacK of a standard 
methodology constraint the application? 
4 . What are the possible constraint? 
5 . Opinion on the application of value management : -
• Benefit to the client? 
• Short/long term savings? 
• Improvement on the overall performance of the completed 
facility? 
To find out whether VM improved 
a) overall performance {during the construction and also 
after the completion of the facilityl 
bl client get better value for mone y instead of 
looking into the life cost commitment 
~ The impact of the application of WLP in briefing 
~ Identify when WLP applies in the project 
~ Perception in formalising WLP in a systematic approach 
like Value Management 
D. To study the integration of who le life performance into 
briefing . 
The viability of the following approaches : -
(5 - very supportive , 4- supporti ve I 3- moderate 2 - little 
effect , 1- no effect , 0 - not practical) 
l. The brief describing the functionality of the expected 
facility . 
2 . The brief becoming part of the contract document . 
3 . Whole life performance becoming the main issue in the 
discussion in drafting the brief . 
4 . A standard outline of the procedure in briefing will help 
to encourage a better briefing process . 
5 . Drafting a short list of topics to be discussed before the 
briefing . E . g . sustainability , flexibility , adaptability 
etc . 
6 . Incorporate WLP into Value Management Practice . 
7 . If there is an automated tool that enables this practice 
to be carried out easily I would you consider using it . 
E . Opinions 
l. Will you propose the Client integrates WLP into briefing? 
yes/no? 
2 . Why? 
3 . Why does most projects fail to meet the client ' s 
requirements? 
4 . How to promote the concept of WLP during the briefing 
stage? Educate the client/consultants/ contractor . 
Appendix D 
Questionnaire after Interview 
A. To Study the Integration of Whole Life Performance into Briefing 
The viability of the following approaches: - 5 4 3 2 I 0 
(5- very supportive, 4- supportive, 3- moderate 2-
little effect, I-no effect, 0- not practical) 
1. The brief descri bing the functionality of the 
expected faci lity. 
2. The brief becoming part of the contract document. 
3. Whole life performance becoming the one of the 
issues in the di scussion when drafting the brief. 
4. A standard outline of the procedure in briefing 
will help to encourage a better briefing process. 
5. Drafting a short li st of topics to be discussed 
before the briefing. E.g. sustainability, fl ex ibility, 
adaptability etc. 
6. Incorporate WLP into Value Management 
Practice. 
7. If there is an automated tool that enab les thi s 
practi ce to be carri ed out easily, would yo u 
consider usinglbuying it. 
B. General 
I. Will you propose the Client integrates WLP into briefing? yes/no? 
2. Why? 
3. In your opinion does a quality brief contribute to the success of a project? 
4. How to promote the concept of WLP during the briefing stage? Educate the 
client/consultants/ contractor. 
Thank yoU for spendin2 your va luable time with mc. 
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INTEGRATION OF WHOLE LIFE PERFORMANCE INTO THE BRIEF 
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~allqUeSlions:. T, r/Al-lUAL GAP 
[First part is the importance of the particular issue 10 the project and second is the O. Net Rt.1lindINt t 
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02 Ilnclude the e nvironmental pe rfo rmance standards for each category 
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Appendix F 
Evaluation Questionnaire 
Automated Whole Life Performance Assessment Tool (WLP A T) 
The completion of this questionnaire should follow a demonstration on the Automated Whole Life 
Performance Assessment Tool (WLPAT). 
A. Information about Participant 
Name: Role carried outl position held : 
Company name: 
Category: Client 1 Project Managerl Contractor 
B. The Automated Whole Life Performance Assessment Tool (WLPAT) 
Please tick the box that best represents your response to a question. 
The Automated Whole Life Performance Assessment Poor 
TooIOYLPAT) (Larger scores reflect more positive response) 1 
BRlEFING- CLIENTS' REOUIREMENTS 
I How well does the tool assess the extent of the brief in achieving 
clients' requirements? 
2 How well can the tool helD in clarIfYing the clients' requirements? 
3 How well does the tool capture clients' requirements in functional 
terms? 
4 How useful is the tool in developing a better brief? 
THE INTEGRATION OF WHOLE LIFE PERFORMANCE INTO BRIEFING 
5 How well does the tool help in identifYing the sustainability issues 
in the brief? 
6 How appropriate are the Whole Life Performance issues covered by 
the tool? 
7 How well does the tool address whole life costs in the brief? 
8 How well does the tool address whole life performance in the 
brief? 
9 How well does the tool relate whole life performance issues to 
clients' objectives? 
10 How well does the tool help in identifYing an appropriate action 
I Dlan for reviewing the design? 
11 How useful is the tool in evaluating the integration of whole life 
I Derforrnance during: briefmg? 
GENERAL 
12 What is the overall rating of the system 10 capturing clients' 
requirements? 
13 What is the overall rating of the system in assessing the integration 
of whole li fe Derfomlance durin!! the brief? 
Other comments: 
Rating 
Excellent 
2 I 3 4 I 5 
.......... ... .... ... .......... .. .. .... .. ... ... ... ... ... ... .... ...... .... .... .. ....... .... ... .. .. ............. ......... 
Thank you for your time. 


